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To Robert Bell, M.D., Sc.D., F.R.S., etc., 

Director Geological Survey of Canada. 

Sir, — I have the honour to submit herewith my report on the special 
work, undertaken at the instance of the late Director of the Survey, 
on the Cambrian area in Cape Breton, N.S. This work, begun in 1899, 
has been delayed by the shortness of time at my disposal for investi- 
gation each year, making it necessary for me to revisit the island to 
complete necessary observations. 

I am, sir. 

Your obedient servant, 

G. F. MATTHEW. 
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EEPORT 



CAMBRIAN ROCKS OF CAPE BRETON 



In the spring of 1899 I received the following letter from the late InBtructionH 
Dr. G. M. Dawson, at that time Director of the Canadian Geological >j Davson. 
Survey : — 

'Dear Dr. Matthew, — In thinking over work for the coming 
summer it occurs to mo to ask whether it would be agreeable to you 
to undertake a field examination, for such time as you could spare, of 
the Cambrian rocks in Cape Breton island, followed subsequently by 
such study of the fossils obtained as might be necessary for their 
determination and description. We seem to know very little about 
the Cambrian and possible Cambro Silurian rocks of Cape Breton, 
although Mr. Fletcher, on stratigraphical grounds, seems to think that 
there is a great thickness, which may represent a number of horizons.' 

These clauses of Dr. Dawson's letter seemed to present to me the 
kind of investigation which he wished made in Cape Breton, and were 
taken as directive of the work which I subsequently arranged with 
him to do there. The short time at my disposal in three succes- 
sive summers was given to this exploration, and intervals of leisure 
during the three years have been spent in working up the results of 
the field exploration. 

I was guided by Mr. Hugh Fletcher in selecting areas where it was Mr. Hujch 
thought the best results could be obtained, and for this reason my juwiHtanco. 
work was confined to the Barachois basin on St. Andrews Ciiannel, to 
Indian Brook basin and several smaller areas on Eckst Bay, and to the 
most important parts of the valley of the Mira river. There are some 
other small areas of Cambrian rocks in the island of Cape Breton, but 
these Mr. Fletcher did not think would yield results such as I sou«4ht, 
and so they were not visited. 

The object of my visit then was to study the thickness, succession 
and distribution of the several members of the Cambrian system ; and 



to-c^ifecfand determine the fossils which they might be found to coii- 

.^ taiqV * In thus ascertaining the relation of the several parts of the 

\ Cambrian terranes to each other, and their distribution, a guide would 

be had also to the location of mineral deposits which the Cauibrian 

rocks might contain. 



INTRODUCTORY. 

THE STRUCTURE OF THE CAMBRIAN ROCKS IN CAPE BRETON, AND TIIKIH 
CONTAINED FAUNAS. 

edge of Since the survey of the Cambrian areas in Cape Breton was made 
by Mr. Hugh Fletcher some twenty-five years ago, our knowledge of 

p^- the Cambrian system in America has been greatl}' extended, notably 
by the explorations of the United States Geological Survey, :n\i{ 
through the ejfforts of its present able director. Much aLso has bc< ri 
done by the Canadian Survey, especially in the region of the Rocky 
mountains, the valley of the St. Lawrence, and in Labrador. 

In the province of New Brunswick the structuie and faunas of tlie 
Cambrian rocks have been worked out ))y privaU^eHort, and from their 
proximity to Cape Breton are most reliable for conif^aris-'n with those 
of that island. The series there also is so complete tliat it yields a 
good standard of comparison for all the Atlantic coast Cambrian 
deposits. 

•survey After the exploratory work of the Canadian Geological Survey had 

.^^ been opened in Cape Breton, Mr. Fletcher, in 1S74, l)ogan the study 

of the areas where the Cambrian rocks are found, and continned hi-^ 

work there for three years, when the further prosecution ot tin- sui-- 

vey carried him beyond the Cambrian aixas. 

In the progress of Mr. Fletcher's work in the CaTnl)i'ian distiict- ).(« 
had found that the sediments of this age lie in scxci al n irrrAv ^ al!t v^ 
inclosed between abrupt hills of Pre Caml)i'ian locks. mostly crystal 
line or metamorphic ; and in one l)roader \alley, that <>f ih*- Mira 
river. It was in the valley of this river that th' fossils were foun-l, 
which determined the Cambrian age of the al)o\r m.-ntiont d ,)< k> in 
Cape Breton. 

The carefully delineated topographical details ^iv(ii hy Mr. Hottlui 
in his excellent maps, the record of the dip-; and - rikr^ of i h« rock^, 
of the nature of the sediments, and of tho lucalitle^ wh. le i'. iN v,. ic 
to be had, materially aided the writer in invosfijaiin- ila^ l )!'»i>v of 



this district. The writer would also acknowledge valuable personal 
assistance from Mr. Fletcher, rendered at the instance of the Director 
of the Survey. 

In addition to the geological map of Cape Breton, on which the References to 
Cambrian areas are depicted, references to the Cambrian rocks of the rocks, 
island by Mr. Fletcher will be found in the Reports of Progress of the 
Geological Survey, year 1875-6, pages 389 to 393 ; year 1876-7, pages 
428 to 437 ; and year 1877-8, pages Up to 16f. In these reports the 
rocks are described unJer the head of Lower Silurian, as at that time 
the Cambrian v/as not fully recognized in America as a system with 
distinctive faunas separate from the Lower Silurian. 

Mr. Fletcher explored two narrow valleys of Cambrian rocks on St. 
Andrews channel, connected with the Boisdale hills, and two others 
on East bay, in the Coxheath hills. In all these he found the strata 
highly inclined, and in many of his notes only the strike is recorded. 
In the larger Cambrian district on the Mira river also, the strata dip 
at a high angle, so that the structure cannot be inferred from the de- 
tails given. Thus the structure and succession of the beds could not 
be determined without some further study in the field. I therefore 
gave some attention to the distribution of the strata before collecting 
materials for the study of the fossils. This preliminary work was of 
importance as it enabled mo to place one of the faunas at a horizon 
lower than the biological indicxitions had warranted. 

CAMBRIAN STANDARDS. 

The standards used for comparison of the faunas are those of Great Cambrian 
Britain and Sweden. In the lower members of the Cambrian deposits sVeden. 
of Sweden the faunas are poor and wanting in variety, but the Middle 
and Upper Cambrian have a full and rich succession of faunas. The 
richness of the Cambrian faunas of Sweden in trilobites allows of very 
exact and minute distinctions between the several layers, so that the 
succession groups have been distinguished by the several faunas which 
they contain ; and we also have an upward succession of groups each 
distinguished by a leading genus of trilobites, or other organism, as : — 

Olenellus (^Holmia) fauna. 
Lower Farad oxides beds. 
Upper Paradoxides beds. 
Olenus beds or fauna. 
Peltura beds or fauna. 
Dictyonema fauna. 
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The Ceratopyge fauna which follows, and which is equivalent in age 
to the Tremadoc slates of Wales, is considered by the Swedes and 
Germans to be a part of the Ordovician, or Lower Silurian system. 

• In Wales there is a great development of the Cambrian system, the 
thickness from detrital sources being increased by additions of 
volcanic ashes and lava. 

The original work of the Geological Survey of Great Britain in this 
district, especially in the south of Wales, has been greatly extended 
and improved upon by the late Dr. Henry Hicks, to whom we are 
largely indebted for the elaboration of the several groups which make 
up the Cambrian system in that principality and for the description of 
their faunas. His classification from the base upward is as follows :- - 

Caerfai group, including the Olenellus zone. 

Solva group : this by its fossils belongs to the Lower Paradox ides 
beds. 

Menevlan group : this also contains Lower Paradoxides species. 

the Upper Paradoxides fauaa has not been definitely lecog- 

nized in Wales. 
Maentwrog group — Olenus fauna. 
Ffestiniog group, with Lingulolla Davisii, tkc. 
Dolgelly group, with Parabolina, Peltura, dc. The summit of this 

is equivalent to the Dictyonema shale of Sweden. 
Tremadoc group; this contains the genera Niobe and Asaphellu?>, 

and is equivalent to the Ceratopyge fauna of Sweden.^ 

These standards have already been applied to the Cambrian lOL-ks 
in New Brunswick, where most of the faunas referred lo above have 
been recovered and the lithological aspect of the strata in which tlx y 
exist has been noted; so that there was now a stamhud mon^ arc«vs- 
sible to the Canadian geologist, and comparative!}* close to the jno 
posed field of exploration, and a district where lithologicai rescmblaiue^ 
may be supposed to have a more definite value. 

The lithology of the New Brunswick Cambrian beds had been 
studied and described before any fauna oxit^t thai nt the l.owei 
Paradoxides beds was known in them, .so the terms n-cd in desi^r.a 
tion the several groups of strata in this system in N«\v Itiam wi- k, arc 
based on their lithological aspect. Hence we hav(> th. tMil,.\\ ij,- ; — 



* Fauna of Olenellus zone in Walos. Ci«ol. Ma^'.. 1.. 
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Division 0, 

a. Red conglomerate. 

6. Red and green sandy slates. 
Divi&ion 1. 

a. Coarse gray sandstone or quartz! te. 

b. Coarse gray sandy slate. 

c. Fine gray and dark -gray slaty shales. 
<L Fine black carbonaceous slaty shales. 

The two last contain the Lower Paradox ides fauna of Sweden. 
Division 2. 

a. Dark-gray slates with seams of gray sandstone. 

b. Coarse gray slates and gray flagstones. 

c. Gray sandstones and coarse slates (Linguloid shells). 
Division 3, 

a. Dark gray finely laminated slates. 

6. Black carbonaceous and dark gray slates, less fissile than the 
last.* 

Two other divisions were described, but these were found to be repe- 
titions of those of Division 3. When the faunas of Division 3 were 
studied the latter was found to contain a number of faunas which 
were designated by the additional letters c, d and e, the two last 
mentioned being Ordovician. 

After eliminating from the described rocks of the Cambrian areas ^^H^ Breum 
in Cape Breton some which are Pre-Cambrian, it is not at all difficult similar to that 
to recognize this entire series of deposits in the Cambrian succession grfnawi k 
of that island. The known fossiliferous beds of the island were Upper 
Cambrian, and the others, by their position relative to these, represented 
the middle and lower part of the St. John series. The confirmation of 
this view suggested by the lithological appearanca of the beds was 
obtained when the faunas were collected and studied. 

The study of the faunas of the St. John group, begun in 1881, was 
not completed until twelve years thereafter, but as the palaeontology 
unravelled itself, it was found to be in close accord with what had 
been determined as to the Cambrian succession in Europe. 

'Illustrations of the Fuuna of the St. John (iroiip. Trans. Roy. Soc. Can., vol. 
I., sec iv., p. 88, 1882. 



iia of St. Thus the following faunas of trilobites and graptolites were found 
i^group .^ ^j^^ g^ John group, which comprises the Divisions 1, 2 and 3 
iswick. indicated above. 
Division 1. 

b. Fauna of Protolenus (not known in Europe). 

7 \ Various sub- faunas of the Lower Paradox ides beds. 
d. j 

Division 2. 

No trilobite faunas were found. 
Division S. 

a. Fauna of Parabolina. 

6. Fauna of Peltura. 

c. Fauna of Dictyonema (graptolite). 

cL Fauna of Tetragraptus (graptolite) ami the trilobite Cycloi^iifi- 
thus. 

The fauna of Protolenus, not known in Europe, is fouiui in Nesv 
Brunswick and Newfoundland, below Paradox idos, Vnit the other 
faunas follow the same succession in P]urope. It also became clear 
from these discoveries that the uppermost part of the St. .John group 
was not Cambrian but Ordovician, or Lower Silurian, and that the 
recognizable Cambrian part terminated wiili the Dictyonema fauna, 
but included that of Protolenus. 

The faunas of both h and c in Division 3 had already been found in 
Cape BretO!>, so there was a reasonable hope that, in the underlying 
part of the Cambrian in that island, the faunas of the coiresponding 
portion of the St. John group would be found cm further study of the 
field and this hope has in part been realized. 

ional As the faunas and the lithological succession of the se\ i-ral division- 

ibrian ^ ^^ ^^® ^^' Jobn Group did not agree in all respects with the Euro) >» '.in 
^ *,^?^^^ Cambrian it was thought advisable in LSOO lo give them local nann>-;, 
and hence : — 

Division 1, in which the first characteiisiic t'ainhri.ui fauna was 

found was called Acadian, 
Division 2 y vfhich IS, wevy fully developed in tli- 'ity of St. dnhn, 

was called Joliannian, and 
Division 3, whose faunas were first distinguished in ( '•)}-.• I')i'.-i')!j, 

was named Bretonian* 



*Tran8. Roy. Soc. Can., vol. viii, sec. iv, p. 12H, is'.K 
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These names are used in the following report. 

Since the conclusion of hia work on the St. John group, the writer 
has been engaged in studying and developing the faunas of the 
Division ' ' of the clsissification given in 1882 for the St. John 
Cambrian. This division proved to be of much greater importance 
than it appears to have in the St. John section, and its extension 
eastward was studied in connection with that of the St. John group. 
At the eastern end of the St. John basin of Cambrian rocks a full 
exposure of its measures was found, where it exhibited two divisions 
with a conglomerate bed between, but the few organisms obtained 
were not of a sufHciently high order to afford an}- definite means of 
comparison with the faunas of other countries. Considerable time 
was given to the examination of these measures in 1888, and it was 
then spoken of as the Basal series.^ 

Observations on this part of the Cambrian system were continued Regional 

in the island of Newfoundland, where it was found to contain fossils Ktchenunian 

in better preservation and greater variety. The finding of a dis- ^'" the oldest 

tinctive fauna in this group of bed^ in Newfoundland made it advis- sefJiment 

able to give it a distinctive name, as has been done with the several Bninswick 

divisions of the St. John group, and it was called Etcheminian. The ?"^ ^^^\ 
, '^ . foundland. 

observations made during the past three seasons in Cape Breton have 

served greatly to enlarge our knowledge of this portion of the Cam- 
brian. 

It is proposed to describe the distribution and thickness of the 
several groups of Cambrian strata, above defined, as they appear in 
Cape Breton, but before doing so it will be desirable to refer to two 
other groiips which underlie them, one of which, the Coldbrook, is 
closely connected with the Etcherainiun. The other is an entirely 
different) and much older series. 



PART I.— STRUCTURAL GEOLOGY. 

TERRANES REPRESENTED IN THE CAMBRIAN SYSTEM IN CAPE BRETON. 

When the writer began the study of the Cambrian system in Cape 
Breton (represented on the geological map as Lower Silurian), he found 
that one series of rocks comprehended in the section coloured as Silurian, 
was remarkably like the * Upper Series ' of the Lauren tian area near 
St. John. An examination of the exposures of these beds at Long 

*Tran8. Royal Soa Can., vol. vii, sec. iv, p. 135, 1889. 
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island in St. Andrew's channel and at McLean point to the south-west 
of Long island (the west point of Baraohois harbour) convinced him that 
this resemblance was not accidental, and that the series bore the 
same relation to the Cambrian that the resembling beds in St. John 
county, New Brunswick did. This conclusion was confirmed by ob- 
servations on Indian brook, where similar rocks were found to bear 
the same relation to the effusives wh^ch underlie the Etcheminian. 

am- This series as seen on Long inland consists of dark gray limestone 

*^"^ with layers of calciferous schist, frequently alternating, and dolomitic 
limestone, having beds of dark gray to black silicious schist, also dark 
eton. gray feldpathic schist. At McLean point the same limestones are 
seen in a much less altered condition, and on the road further south w(st 
black flinty shales occur. Similar rocks occur at McSween brook. 
Other exposures of this series are met with at McLean brook, Sian- 
acadie, where the section ccurs described by Mr. Fletcher in the 
Report of Progress, 1876-77, page 431. 

Beside their resemblance to the * Upper Series ' of the Laurentii^n 
in St. John county, this group is thought not to he Cambrian for the 
following reasons : — 

1. No similar series has been met with by me in the Cambrian rocks 

of Cape Breton or elsewhere. 

2. They are cut by granitic veins ; the (Cambrian is not. 

3. Similar rocks in the Indian Brook district havo furnished |)ebbles 

to the Cambrian conglomerates. 

4. These rocks are cut by red granite which has also furnished pebbles 

to the Cambrian conglomerates. 

I conclude therefore that this group sliouhi be iletachcd horn tlie 
.Cambrian, and should probably <^o with the (ioorue river liincstune^. 



THE CAMBRIAN SYSTEM. 

THE COLDI3K00K TKHRANK. 

(\. The relation of this terrane to the Lauivnli-ni I ]»j <! St i ic^s lie' 

iirane. ^j^^ ^^ ^y^^ Overlying sedimentary Cambrian, ;irc ntll h<.\vii at L 
island in St. Andrews' channel. 

Here along the north-western shore of thr i^I u. i tin' rm 
between these eflusive rocks and the nietamorpliit • I j per s.rie 
visible. The lower layers of the Cold biouk ai. L:ri\ i li i.uk-. 
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or less vesicular and calcareous. Resting upon these ash rocks and 
seen on the road to the ferry, is a mass of red f el sites, showing flow- 
lines, etc , some of which are quite ferruginous and rusty-looking. 
Above the red felsitea are tine-grained dark- gray felsites which in turn 
support the gray grits and sandstones of the marine Cambrian. 

The red felsites at the Ferry road dip S. 55' E. mag. < 30-40^. 
Further east on the island, they dip in the same direction at a higher 
angle, and all along the eastern shore of the island the dip of tho 
felsites conforms in a general way to that of the overlying Cambrian 
marine beds. 

From the south-west end of Long island, across and beyond lirt*"k in 
Barachois harbour, there is a break in the range of Cold brook effusive Coldbi-ook 
rocks that borders the north side of the Barachois basin. This break ^ "''^^^^• 
is partly the space occupied by Barachois harbour and partly the 
ridge opposite Barachois pond, which is of Lower Carboniferous 
conglomerate and sandstone. But near the mouth of McLeod brook, 
which enters the head of this pond, the effusives again come into view. 
Here they consist of dark gray amygdaloidal diabase, holding cavities 
filled with calcite, and having intercalated beds of water-washed 
felsitic sand, containing small oval fragments of soft black slate. At 
one point the bedding has a dip of < 30°. 

There must be a profound fault here with a downthrow to the south, 
as the floor of the valley of McLeod brook is occupied by the 
dark-gray shales or slates of the Bretonian division of the St. John 
terrane. 

The Coldbrook rocks were again found further up this valley, on the 
north side, where the Bourinot road crosses the ridge between the 
valley and St. Andrew's channel at Boisdale. On this road the crest 
of the ridge is of pre-Cambrian syenite or quartz-diorite, but where 
the road begins to descend towards the valley of McLeod brook, this is 
overlaid by dark-gray effusive rocks, some of them compact, with 
tabular crystals of feldspar, others more vesicular, with calcite in the 
cavities. A third variety shows pebbles of brown and red felsite in a 
dark feldspathic paste. At the southern edge of these effusives there 
is some purplish gray slate. 

A band of coarse-grained quartz-diorite then intervenes, separating Coldbnxik 

„ . ® It, . , if ^ etfusives alonpr 

the above effusives from another belt runnmg along the brow ci west side of 
McLeod brook valley. These show dark-gray, somewhat purplish- ^!^^ '^" ' 
weathering amygdaloid, having vesicles of calcspar, and are seen after 



passing the corner of the Boisdale-Bourinot road. On this road they 
appear at intervals at several localities to the point where the road 
descends into the valley of McLeod brook. 

Mr. Fletcher's report 1876-77, page 429, (last paragraph) would in- 
dicate that there is a considerable manifestation of these rocks and the 
over-lying conglomerates at the sources of McLeod brook and Indi<in 
brook which meet in the upper part of this valley. 

For its whole length the Barachois Cambrian basin from George 
river station to the source of Mcfjeod brook, is bordered on its southern 
side by a prominent ridge of Pre-Cambrian syenite. Southward of 
Long island ferry these rocks reach the water in Barachois harbour, 
and hence to the head of McLeod brook we see no Cold brook or 
Etcheminian rocks on that side of the valley. At Barachois harbour 
flags and slates of the Johannian division of the St.John terrane !if 
along the base of the granite ridge, but from the harbour to the head 
of the valley of McLeod brook no rocks were seen but those of 
the Bretonian division of the same terr.me. It may be inferred tliat 
there is a heavy fault along this side of the valley by which the Culd 
brook and the overlyinc; terranes have been depr(?ssed, and only the 
highest part of the Cambrian is visible along the base of this ridge in 
McLeod brook valley. 

ibrfjok In the valley of Indian brook on East bay of the Bras d'Or lake, 

^y of volcanic effusives intervene in the same way as in the valley of McLeod 

an brook. [^j-qqIj between the Laurentian * Upper Series ' ami its intrusive rocks, 

and the marine Cambrian. They are seen on all the small brooks 

tributary to that stream, but are expos.^d in their (^utire thickness on 

Dugald brook. (See map opposite. ) 

Here the lower half consists of material more or less water-woi n ; for 
the most part a feldspathic sandstone with irregular layers of conglo- 
merate. The latter have rounded pebble.-", some of felsite and others 
of granite ; the conglomerates are not thoroughly water-worn and Iia\ t 
a paste largely feldspathic. This half of the Coldbr-ook straia is capjn d 
by thirty feet of fine gray shale with fossils. These shales, in their 
slicken sided surfaces and distorted fossils, gi\eevid( itce of tliogreaUi 
disturbance and pressure applied here than to thr 1>( lieminian sliaU > 
of the next terrane above. Some layers ha\e nmnerous thouuli -ni.iil 
phosphatic nodules. 

The shales are succeeded V>y red and })iu]>:«' tartliy tdsite^, ;'nd 
higher by purplish and purphsh-gray aniygda!<M(K. Tin se fel-it<'> ai i 
amygdaloids seem to take the place in this sprMon <•! \\\c i« d. t. Isitr^ .,t" 
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Long island described above. Mr. Fletcher in the Report of Progress 
for 1876-77 at page 413 gives a section of the rocks on this stream. 

Id brook In the valley of the Mira river the Coldbrook terrane appears in 

valley of great force. At McCodrum hill on the Morley road, one meets with 



ra river. 



much felsite breccia at the top of the hill and on the slope toward the 
Mira river. It consists of, first a dark gray, white- weathering felsite, 
then felsite of a brick-red colour whose fragments have been scattered 
by glacial action over the low lands of the Mira valley to the south. 

On the opposite side of the Mira valley are extensive exposures of 
the Coldbrook effusives. Bengal settlement is located on these rocks 
and towards its eastern end at the road, there are considerable expos- 
ures of red breccia-grit having a purplish-red paste with imbedded 
angular fragments cf gray felsite. 

r^e area of The extent of these locks south of the road was not ascertained, but 
ra river. they extend 200 yards north of the road, across the strike, and dip 
N. 30° W. mag. <60', and are overlain in that direction by greenish- 
gray, white weathering, and red-weathering schistose felsite, having 
a few small angular fragments of felsite imbedded, with the same dip 
as the breccia grit nearer the road. The upper felsites, 200 yards north 
of the Bengal road, would correspond to the red felsites of McCodrum 
hill in age, and are overlain by the next terrane, the Etcheminian, which, 
where its measures are exposed along the ba^e of these eflusives two 
miles to the west on the Bengal road, dips N. iyO W. mag. < 80\ 

Mr. Fletcher's reports show that from the valley of the Mira river 
to the Atlantic coast, and along this coast from Scatari island to 
Forchu bay and Framboise, there is an extensive tract occupied by 
felsites an 1 breccias, an I it may be surmised that this was an import- 
ant centre of eruption in Coldbrook time, such a centre ns. in the 
province of New Brunswick, existed in the eastern pai t of St. John 
county. The great mass of diorites, felsites and {imygdaloids forinij)<4 
the Quaco hills of that district have leen described hy I)i\ L. A\'. P.Milcy 
in Report of Progress 1877-78, pages 10 dd. to 21 di).,A:c, 

isils in the The only place where this terrane was ohserxed to !)•' fossilifeK.i).. 

dbrook at -r^ i i i ^ i i p x i • ^ 1 1 ^ 

Erald brook, was at Dugald brook, a branch of Indian brook on l.a^t b.iy ; the ^e(•- 
tion on that brook is described in connection with the foll'iwin^ 
terrane. 

THE ETCIIKMINIAN TKHU WJi. 

A long narrow basin of Cambrian rocks (\\t('ii'l> iK.m (hm.il:' ri vt t 
station to the head of McLeod brook, past l>ar.i( Imis t; ti.,i) mi 1; i.l .^m 
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on St. Andrews channel. The Etcheminian terrane is exposed at the 
north-east end of this basin, but the structure is complicated by faults 
and folds. 

At George river station is the north-eastern end of a long ridge of 

syenitic rocks which extend the whole length of the basin, bordering 

it on the south-easteri^ side. The basal conglomerates of the Etche- Basal 

minian are wrapped around the north-eastern end of this ridge, and ^^^J^'"^'^ 

around the corresponding? end of Long island. On this island, howe- Etcheminian 
1 ^ 1 11 1 i. 1 . 11 . 1 . . m BarachoiB 

ver, they rest on Coldbrook felsites and breccias, and no syenite is basin. 

visible. In the railroad cuttings at George river station the contact 

of these conglomerates with the syenite can be seen at several places. 

They fill hollows in the syenite and dip N. mag. and N. 20** E. mag. 

< 60°. Felsite boulders are common in these conglomerates. 

Westward of the station and beyond a brook and an embankment, 
the conglomerates are seen to rest on dark purplish-gray fine-grained 
felsite similar to those of liOng island and presumably of the Coldbrook 
terrane ; one bed has boulders six inches to two feet in diameter, of 
dark purplish-red felsite, some of which are quite siliceous. This is 
followed by fine-grained earthy felsite with crystals of kaolinized 
feldspar, showing ancient weathering. With these conglomerates is a 
hard purplish-red slate, and a compact feldspathic rock seamed with 
epidote. The dip here is N. 10* W. mag. < Sb" ; but the prevalent 
dip in the cutting is to the S.S. W. 

Off the railroad track one hundred yards to the south-west is a mass 
of gray slate, etc., which would seem to be the upper division of the 
Etcheminian terrane. Here the railroad track begins to turn to the Ansociated 
south, and after passing a space of about eight hundred feet, one ganclstonen. 
comes to purplish-red slates and purplish- gray sandstones of the lower 
division of the Etcheminian. The cleavage planes here dip N. 55" E. 
mag. < 90**, but the dip of the beds is N. 5" W. mag. < 50°. The 
shaly layers below the sanristones have a few Lingulellas, not well 
preserved. These beds are capped by Lower Carboniferous limestone 
extending to the shore. 

At Young's brook just beyond this hill, these red slates and sand- 
stones are cut off by a fault, and the rocks which appear to underlie 
them are gray. These show on the shore and along the railroad track 
and are the base of the upper division, which extends thence along the 
west side of the valley of Young's brook to the highway and beyond. 
The valley itself and its eastern side up to the syenite are occupied by 
dark -gray slates <S^., a portion of the St. John terrane. The purplish 
coarse gray slates west of Young's brook in the railway cutting dip 
2— a B. 



S.E. ^ag. < 40* and have sandstone beds with much felsite saiul, 
and with some pebbles of red felsite and of black siliceous slate. Ehv- 
where in this cutting the dip of the beds is S. 20° E. mag. < 60 and 
the hade or slope of the cleavage N. 70" W. mag. < 85°. These 
sandstones hold a Lingulella similar to L, Seltuyni. 

Westward of this on the railway there is a space of 1,100 feet 
without exposures, and thin cuttings in the same gray rocks where 
the dip is S. 50° W. mag. < 50' , and a little further, S. 20° W. mag. 
< 80°. These gray rocks continue along the railroad about 1,500 feet 
further, and are supposed to be about the middle of the Etcheminian. 
Passing up from Young^s house across the railway to the road, one? 
meets with ledges of gray, cream-weathering argillites which belong 
to the upper division of the Etcheminian. They extend from the 
school-house along the highway toward Barachois, and southwardly 
along the west side of the valley of Young's brook. 

Along the shore of Long island passage at the foot of this ridge oi 
argillites on the western side are darkgray slates and gray flags of the 
St. John terrane. 

A section in a south-east direction across the Cambrian basin from 
tion. Young's point, on St. Andrews channel, for half a mile, to the syenite 

of the Boisdale hills would give the following succession : 
500 feet red and gray slates and sandstones Lower EtcluMiiinian. 

The base of the terrane is concealed by tht^ \vat< r of St. Andrews 

channel. 
1,500 feet fine grajf and some coarser argillites. Anticlin;d in Uppei* 

Etcheminian. 
300 feet in valley of Young's brook = Part of St. John grou[). 
300 feet unexplored to border of syenite as given by Mr. Flctchci-. 

Returning to Young's house and the shore of St. Andrews chaniirl 
in front of it, the red slates which were seen east of Young's l>r«>')k 
are here well exposed in a low cliff along the shore. They are iimi.' 
fossiliferous here, and when not too strongly cleaved show wf'll-prestM\ <mI 
examples of Lingulella, especially L. Seltryiii. 

Fossils were first observed by Mr. Fletcher, aiul sub^O'iuently l>y 
isib Messrs. Weston and Robert of the Survey staf^^ who \v.i<> s.nt U^w ic 

^Fletcher ^^^®c^- ^^ ^^ ^'^^ quite certain to me that they culU rtrr] n-M,, Y, out- 
point as their collections are marked McAfee j» »itii. md dHirsp.ri 
mens are larger than those I found, but the si i ihitiiy <.f th< to- i'^ 
show they were from the same division of tin- I j. Ii< niinian. Tii- 
collections made here by Messrs. Weston and Hohrt t w.-rf on:.- vears 
ago placed in the writer's hands for study, and il.y ){ p. u.d t * 
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agree best with those of Lower Ordovician age, and so were considered 
to be of that system. The dips and strikes marked by Mr. Fletcher 
on his map appeared to agree with this view, as they showed a series 
parallel to the shore of St. Andrews channel, whereas the Cambrian 
beds in Long island passage exhibited a different strike. A personal 
visit to the locality has now convinced me that these beds, in place of 
being at the summit of the Cambrian, are towards its base, and are in 
fact of the lower division of the Etcheminian. 

The fossiliferous series extends in a low cliff along the shore of St. 
Andrews channel from Young point nearly to the mouth of Young 
brook, the cliff falling to the level of the beach as it approaches that 
stream. As the section runs nearly on the strike of the beds, only a 
small part of the lower division is exposed. The highest beds seen 
come from beneatli a mass of Lower Carboniferous limestone on Young ^tion of 
point, and progressively show lower beds for a distance of 1 50 feet along Etcheminian 
'the shore. There is no 1-ick of fossils, but the cleavage being transverse f^i„^""^ 
to the bedding those in the slates are greatly obscured, but in the sandy 
beds they are less distorted. It is in the lower beds, including a bed 
of grit 2^ to 5 feet thick, that the greatest variety of fossils is found. 



Vertical section at Young point. Scale Jfi feet to an inch. 
Lower Carlwniferous limestone. 
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Sandy shales and sandstom^H, chiefly gray nandntone and purpliuh- 
gray slate, the former predominating. The sandstonea have ix^oblef} 
and nodaies coated with hematite, vertical wonn burrows, (Areui- 
oolites and Monocraterion), and shells of Lingulella are Kcattere<l 
over the layers. 



Purplish -gray sandy shale. 

Sandy layer with Lingulella, &c. 

Purplish-red shale with Lingulella, &c., and a cream-coloured layer 

of felsite sand. 



Red sandv slate, with scattered Lingulella, sharply folded against 
the bed of grit. 

Grit, jfray alwve, purplinh-red below. Pebbles of slate, felsite 
quartzite and black silicious slate. Lingulella common. 

Purplish-red shale, colour deepened in the seams and cleavage ])lanes 
by hematite. Lingulella common. 



2}— G. R. 



No lower beds than these could be determined. 
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The 25 feet bed of slate comes down to the waterline about 150 feet 
east of Young point and then borders the shore for some distance. 
The dip then changes and the lower slates and grit reappear and dip 
S. 70" W. mag. < 70". Further on the dip is S. SO** W. mag. < 30\ 
Then after a space where there are no exposures, one comes to the gray 
flaggy beds above mentioned which appear also in tiie railway cuttings. 
Here the dip is S. 50" E. mag. < 70". 

The fossils from this shore are described in the Palwontological sec- 
tion of this report. 

Exposures of what appear to be Etcheminian sediment are des- 
cribed by Mr. Fletcher as occurring on Steele brook, a small aiiiuenl 
of McLeod brook near its source. They are described at page 429 of 
the Report of Progress for 1876-7. Nos. 1, 4 and 7 have the characters 
of the strata of this part of the Cambrian system. On the supposition 
that the limestone and felsite are introduced into the Etcheminiau 
rocks by faults, this reference of the numbers above quoted would Vh^ 
admissible. In connection with his description of tlie rocks of No. '5, 
of this section, Mr. Fletcher suggests the existence of a fault. Tiiis 
section would be unintelligible otherwise, as the natural position of 
the sandstones, if Etcheminian, is 1,000 feet or more below the black 
and gray shales of the bottom of the valley. These sandstones then 
appear to have been raised that distance above the St. .John terran**, 
which fills the bottom of the valley. 

The basin of Cambrian rocks in the valley of Ijuli:in brook is just 
such a narrow trough as that of the Barachois basin, but the structure 
of the beds is entirely different. In the Barachois ba-^in m.* tiace an 
ascending series from the base of the Etcheminian at (toorgo iiv< r 
station to the head of McLeod brook, hut on Indian brook the C.un- 
brian rocks show an upward succession from the* ba al beds on lli'- 
north-west side of the valley to the hi<;hcr Cambrian bed< on tin- 
south-east side. In this narrow valley the three tcrranes of the Cain 
brian stand on edge or as a series of vertical beds \\ liich foi in i plaic; u 
on the western side of the valley, while Indian bi-ook run^ in a dc. p 
and narrow trench along the eastern side. The v,ill< y is cl- isd in on 
each side by higher plateaux of pre-Canibrian io(k^ <.ujsi lini: of oi \ 
stalline limestones, felsites, various sciiisis, and ; cinr i*. n otMa k 
flinty slates, the whole of the pre-Cambrian bcii;.: nit, ]ir« k. n \\\> no 
altered by great masses of intrusive syenite, al o of , , .- ( in;ki i.n ... 

Owing to the elevation of the Cambrian p'atcau in \\)\< n !<> .o c 
the short courses of the brooks after they d<'sr('nd fmni iIk }! (in 
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GORGE OF DU6ALD BROOK 
S/unrin^ the Ftcfiemimart terrane 
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brian upland, most of them have cut deep gorges on their way to the 
main stream, and some good sections of the Cambrian rocks have been 
exposed. The best of these for the Coldbrook and £tcheminian 
terranes is that of Dugald brook. (See preceding page,) 

The Etcheminian terrane is exposed in the gorge below the falls at 
Dugald brook in a series of vertical beds from the base to the summit 
of the terrane. The measures are cut at right angles to their course 
which is N. 60" (mag.) and present the following upward succession. 

Division 1. In all 122 feet. 
Assise a consists of 

15 feet dark purple amygdaloid and bright red slate — Fossils. 
10 feet dark purplish-gray trap and ash-rock. 
1 8 feet soft purplish-red shale. 
Assise b consists of 

18 feet dark purplish-gray finely crystalline trap. 
10 feet measures concealed (shales *?) 
6 feet gray quartzites. Fossils in sand and clay seams at the top. 
Assise c consists of 

21 feet dark gray shale. Fossils at the middle of the assise, in 
soft layers. 

Assise d consists of 

21 feet compact dark gray sandy shale. 

Assise e consists of 

3 feet gray shale with seams of greenish-i^^ray sand and lavender 
gray clay. Each of these assises is fossil if erous. 

Notes on theJossUs of Division 1, 

Those of Assise a are found in the bright red shale. Thoy aix^ vci y 
much corroded and therefore obscure, a Hyolithes, a Linuidella .md 
worm-burrows are recognisable. 

ilsof Assise h. — The matrices of the fossils are seams of ^qvenish i^ray 

sIonL weathering sand, in layers of lavender gray, ru^ty weatlKM-ini,' tine 
shale. The grains of the sandy layers are mostly of jx lliirid and <»t" 
green quartz. Some grains are of a bright cuppcM gre( n olnur. Tin re 
are numerous minute fragments of red felds|i;ir (and nt id tVlsit- ') 
not kaolin i zed. There is a pale green (magiK sim : ^ drjh.Mf in j)la((< 
among the sand grains. The sand is mixed wltji innii« i -u- tiMiqiuiit^ 
of the shells of Brachiopods and a few Ostracod^ 
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Fossils — ' 

Acrotbyra signata ventrals 7 dorsals 4 

Leptobolusi ** 1 " 1 

Obolua triparilis " 3 " 4 

Lingulelia longovalis. " 2 " 1 

Lingulepis Gregwa ? (mould) 1 " 

Bradorona speotator-acuta .... right v. 2 left v. 

B. observator-laevis " 2 "2 

Bradoria vigilans-obesa, &c " 1 " 1 

Assise c. — The fossiliferous band in this assise is a fine gray to Assise c, 
lavender gray shale, weathering pale brown in cracks. 

Fossils — 

Acrotbyra signata-sera ventral 59 dorsals 53 

A. tarda.... " 6 " 4 

Obolus triparilis " " 7 

Lingulelia cf tumida " ** 1 

L. longovalis ....... . " 1 " 

Lingulepis Gregwa. " " 5 

Hyolitbes, wide apertural angle tube 2 

Orthotheca sp " 2 

«, Bradorona perspicator-maxima . right v. 1 left v. 

B. spectator " 1 ** 

Bradoria omata " 1 ** 

B. Yigilans, mut " 1 " 1 

Crustacean, part of carapace .... 1 

Assise d, — The rock is a comparatively uniform mass of gray to Assise </, 
brownish-gray shale, of uniform texture, somewhat charged with fine ^^ ** 
sand which consists largely of feldspathic particles. There are grains 
of a soft grass-green mineral and of kaolinized feldspar. Lingulejyis 
Gregwa is scattered through a considerable thickness of this assise. 

Fossils — 

Acrotbyra signata-tarda ventral 24 dorsal 27 

Acrotreta papillata ** 2 " 1 

Lingulepis Gregwa " 42 " 38 

L. var " 5 " 5 

Orthotheca sp ... tube 2 

Bradorona spectator right v. left v. 2 

B. acuta »* 2 " 



use 5, Assise e, — The fossils of this assise are contained in greenish-gray- 

sand, alternating with layers of lavender-gray clay. The sand is 
mostly pellucid quartz, and there are diffused pale green particles and 
films, which may be glauconite or some magnesian silicate. There at e 
also black grains and a few Jumps of calcium phosphate. Some of the 
fossils are fragmentary. 

Fossils — 

Obolus discus young 2, ventral I dorsal 4 

Lingulella longovalis " 14 " 8 

L. cftumida " 2 " 4 

Lingulepis Gregwa, var " 2 "1 

Leptobolus sp " 1 " 2 

Orthotheca sp part of tube 1 

HyolithoB, sp '' 1 

Bradorona spectator-spinosa . . right v. 1, left v. I 

Indiana ovalis " 1, '* I 

uses of Division 2. 151 feet. 

MRion 2. 

Assise a consists of 

3 feet of gray fine-grained felsite-conglomerate and grit. 

33 " dark purplish gray feldspathic sandstone with some 

slate conglomerate. * 

37 " same rock with beds of gray (juartzito about the 

middle. The fossils are in the lower half of the 

assise. 

Assise b consists of 

57 feet dark purplish-gray feldspathic sandstone. F«>s>ils are in 
the lower part of tlie assise. 
Assise c consists of 21 feet of similar sandstones, witli a l>ed of ;;r;iy 

conglomerate holding pebbles of purplish-gray (and .i few of r,-l 

felsite, with some of black flinty slate. Fossils at tlie top of tin 

assise. 

^otes on the fossils of Division 2, 

Assise rt. — Fossils are rare and poorly pro^crvi'd in iIm-o cnir-- 
beds. Only a Lingulella was seen. 

Assise h. — In the sandstones of this assise are a .inn].;ti! iriaii.s u\ 
non-kaolinized red feldspar. The rock is siron-iy ce i-ii ( -1 md hi 
some small calcite veins : the cement is partly eal. .1; • ..n , i-ui ilicif - 
enough iron to give the rock a rusty-brown (ci ,1 ;. • .. 1 i; ;vl 



There are pieces of black siliceous slate and small pebbles of quartz. 
The Brachiopods of this band are not much corroded and have their 
natural contours. 

FosnU — 

Acrothyra signata- tarda ventral 1 dorsal Fo^^^iU of 

Lingulepis longinervis. *' 9 *' 9 

Orthotheca. tube 1 

Bradorona p)erspicator-magna. .right v. 2 left v. 

Assise c. — Fine grained greenish gray sandstone with purple cloud- 
ings carry the fossils. 

Fossils — 

Acrothyra signata-orta ventrals 3, dorsals 2 

Bradorona observator-lsevis . . . right v. 2 left v. 

Division 3. 234 feet Assisi's of 

Division 3. 

Assise a consists of 

4 feet gray shale with abundant scales of hydro-mica. 
50 " dark gray feldspathic sandstones, having seams of gray 
grit with felsite debris. 

Assise b consists of 

25 feet fine gray shale. 
Assise c consists of 

25 feet gray argillaceous sandstone. 
Assise d consists of 

30 feet dark gray, and some purplish -gray shale. 
Assise e consists of 

18 feet dark gray shale, the beds alternately harder and softer. 
Assise/ consists of 

40 feet dark gray somewhat siliceous flaggy shales, with pale gray 
seams at intervals. 

32 " dark gray, rather coarse shales. 

10 " siliceous gray shale. 

The fossils are mostly from the middle of this assise. 

Notes on thejossils, dec, of Division 3. 

Assise a. — The rock containing the fossils in this assise is a lavender- FomUm of 
gray to pure gray shale, weathering yellowish in the cracks, and 



probably containing some carbonate of iron ; there is some fine felsite 
sand, and minute spangles of white mica. 

Fossils — 

Acrothjra proavia-prima. . . . ventrals 7, dorsals 10 

Acrothele abavia " 4 ** 1 

Obolus Bretonensis ** 1 " 

Lingulella sp " 1 " 

Leptobolus sp " '* 1 

ils of Assise 6. — Purplish-gray shale with much diffused hematite, the 

rock giving a purplish-gray streak ; quite minute spangles of white 
mica are present. The fossils of this layer are much corroded, and do 
not show good surfaces. 

Fossils — 

Acrothele abavia ventrals 12 dorsals 21 

A avia? " 1 " 1 

Obolus lens young 2, " 4 '* 3 

Leptobolus atavus (long), . '* 5 '^ 7 

Trilobite, sp. ...... a pleura with a deep furrow 1 

ssise c. Assise c. — The rock in which these fossils are embedded is a purplish- 

gray shale, with considerable diffused hematite and small spangles <if 
silvery mica. The fossils are badly corroded, and the T.eptoholi in 
consequence of the thinness of their shells are much distorted 

Fossils — 

Acrotreta, sp ventral 0, dorsal 1 

Actrothele abavia (on slab) ... " 4, doisal 1 

Leptobolus collicia " 13 1 •") 

Lingulella, sp " 1 

.ssise e7. ASSISE rf. — The rock containing the fossils is a i^nav and pujpiish 

gray shale, with very minute spangles of giay mica. n},ohis BvIok 
ensis is near the bottom of this assise. 

Fossils — 

Acrothele avia ventral ">, tlM!>al 7 

Obolus Bretonensis.. . . young, 1, " ', I 

Leptobolus atavus ^ 'VJ. '>:> 

Bradorona spectator-sequat right \. I. In . J. 
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Assise e. — Gray shale with flaggy layers, the lamination due to Of Assise e. 
seams covered with shells, alternating with others where the shells are 
scarce. The rock has spangles of silvery gray mica. 

FoasUs — 

Acrothyra proavia ventrals 160, dorsals 160 

A crassa " 1 " 

Acrothele avia, " 9 " 10 

A- abavia " 5 " 

Obolus lens " 17 " 16 

O lens-longus " 3 " 1 

Leptobolus collicia. ..... ** 18 ** 26 

Ir- atavus " 69 ** 63 

Lingulella, sp " " 1 

Indiana ovalis right v. 1 left v. 1 

Bradorona scrutator " 3 " 1 

B- observatorligata. ic 2 " 2 

Bradoria vigilans ** 6 " 2 

B rugulosa " 5 '* 3 

Schmidtella? pervetus. . . '* 2 *• 1 

S ? acuta " 3 " 3 

Assise y! — The rock containing the fossils is a gray shale, more .x, . • 
sandy than that of assise e. Some of the layers have a purplish tinge, 
and the spangles of silvery mica that occur are larger than those of 
the assise below. The highest band of these shales is quite silicious. 

Fossils — 

Acrothyra proavia- prima ? ventral 1, dorsal 

A crassa? " 1 " 

Acrothele proles '23 *' 12 

L collicia " 6 " 2 

Leptobolus collicia collis "21 " 16 

L atavus " " 1 

Bradorona perspicator-major. . . . right v. 1 left v 1 

B scrutator " " 1 

Solenopleura (?) Bretonensis part 
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At the top of this assise the Etcheminian terrane is overlain by a 
body of felsite conglomerate, which rises in a wall-like mass one hun. 
dred feet or more in height, and turns the course of the stream west- 
Conglomerate 

Further down stream it is seen that this conglomerate, which is re- at the base 

garded as the base of the St. John terrane, has a thickness of thirty group. 



feet, and contains partly rounded pebbles of felsite in a falsi tic paste. 
It is followed bj dark gray feldspathic amydgaloid and dark gray 
porphyritic greenstone. 

About half a mile north-east of Dugald brook a traverse was made 
across the Cambrian plateau. Except some purplish-gray sandstones 
at the foot of the syenite hill, there are no exposures for 925 feet. 
There is then a rising slope of 150 feet showing some exposureJr- of tlic^ 
Upper Etcheminian shales. Then ninety feet to a ridge of fel^ite- 
breccia with seams of gray shale ; this seems to be the equivalent of the 
basal conglomerate of the St. John terrane seen in the gor^e at Dugald 
brook. Following this, in a space of seventy-five feet, there is a ridge 
of dark gray ash-grit with a paste of a partly gray to daik gray felsitic 
sand, partly a conglomerate with felsite pebbles, one inch across. The 
dip here is S. 20" E. mag, <70''. This also is a fart of the St. John 
terrane. 

In this section the Coldbrook and Etcheminian terranes occupy a 
a quarter more space than they do at Dugald br<iok, where, howe\ ( r. 
they are vertical. 

ctionoii The small brook at the boundary of the Indian res.rvation of 

)undary . . i «% i 

cK)k. Escasome on its eastern side, affords a somewhat interrupted section 

that throws additional light on the relation of the Ktchen)inian to the 

St. John terrane. As at the former brook, the b;ise of the Cambrian 

rests against pre-Cambrian schists and intrusive rocks. The lowest 

bed noticed was a reddish quartzite, not measured, hut having a 

thickness of about thirty feet. 

30 feet reddish-gray quartzites. 

30 " soft red sandstone, full of quartz \ ein^ and iviv^- 
ments of feldspar. 

Assise 6 35 " dark purplish-gray felsitr-con.ulonH! ate. Jrft.rnj- 
a ridge broken through by the lirook 

Assise c 25 '* lower part, purplish-gray felsite bhaltv (>>ira- 
cods and small Hracliiojxnls o.cui'. lait thcv 
are rare. 

^ . , r 20 '* purplish-grav sandv shale. I'o-^-iN .'tbuhd.-ni; . 
Assise a \ ^ . . 

I 25 *' dark gray shale, //rir?7"/'y"'> '/.--v'/w c.Miniiai 

Assise e 25 " no exposures to the bri-L.' ; t i!m- r> .'!. 



Assise 
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150 feet. No exposures on the brook, but a smalltribu- 
tary coming in from the east, on the line of 
strike has purplish-red sandstones of Division 2. 

100 feet. No exposures except at the top where there are 
dark purplish-gray sandstones with veins and 
seams of hematite. 

250 Division 2 of the Etcheminian. 



15 feet gray argillite or shale. 

30 '* measures concealed. 

15 ** felsite conglomerate, with fragments of black 

silicious slate. 
50 *' gray sandstones, flags and slates. 

1 1 Division 3 of the Etcheminian. 

This section shows a thickening of the two lower divisions of the 
Etcheminian, but the upper division is greatly reduced in bulk, per- 
haps by erosion prior to the deposition of the St. John terrane. The 
beds of Division 1 are correlated with those of Dugald brook, partly 
by lithological resemblances, and partly by their fossil contents. Col- ro88il4 of 
lections were made from Assise d, of Division 1, and the following j)jJJ-^^,jj 2 ^^^ 
fossils determined : — Boundary 

i)n)ok. 
Fossils : 

Acrotreta papillata ventrals 25, dorsals 24 

Obolus sp " 2 " 

Leptobolus cf atavus " 5 " 3 

L cf. collicia " 3 " 1 

Lingulepis Greg^va. . .yng 8, ventrals 40, dorsals 44 

Tj sp " 5 " 3 

Orthotheca sp., broken tube 2 

Bradorona perspicator, right v. 2, left v. 2 

Br adorona spectator . . " 5 " 9 

B observator. « 4 «i g 

B benepuneta, right v. 3, left v. 2 

Bradoria vigilans, mut " 1 " 

Escasona rutellum-prima. . . ** " 1 

Schmidtella (?) pervetus-concinna ** 0**1 
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It is assumed above that the upper division of the Etcheminian ends 
at the great conglomerate named below. If, however, the lower con- 
glomerate, 15 feet, (named above) be taken as the base of the St. John 
group (there are three conglomerates in it on McMuUin brook), there 
are only 45 feet of measures of the Upper Etcheminian at Boundary 
brook, whereas on Dugald brook there are 230 feet. At Vincent Mc- 
Phee*8 farm, half a mile north-east of Boundary brook, the Upper 
Etcheminian is 1 20 feet thick. The nature of the Upper Etcheminian 
sediments is such as to make it improbable that the great difierences 
in the bulk of this member can be due to variation in its original 
thickness. It is more likely to be due to erosion of this division before 
the deposition of the St. John group, or to faults that have cut out n 
great part of this member of the series. 

70 feet felsite conglomerate, with pebbles of felsite, ike. 

20 feet gray ochrous-weathering clay slate. Impressions of sea- 
weeds in lower part. 

20 feet hard compact gray slate. 

20 feet measures concealed. 

20 feet light buflT felsite conglomerate with ochrou.^ spots. 

40 feet measures concealed. 

40 feet gray flags and sandy slates, followed by gray Hiio;s and 
quartzites. 



The Acadian division of the St. John 
230 this part of the section. 



roup 



would come into 
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50 feet gray felsite-conglomerate. 
40 feet gray slate and quartzite. 
60 feet measures concealed. 
30 feet channel of Indian brook. 



180 Part of the Johannian division. 



This last portion of this section may be ;issiL;ii«(l lu tin .Jo! .mt 
division of the St. John group, but it is obNiousJy oniy a vmall | .mt 
of this division. Possibly the eighty feet (40i 1<M K'h K-i.nc I 
the Acadian division should be transferred to the Jo!; ujiiin 
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Westward of Boundary brook, a large stream called Gregwa brook, Section of 
ruBS across the Indian reservation. In its lower course it it* cut down (iregu"^" 
nearly to the level of Indian brook, of which it is a tributary, and so ^'rcK^k. 
does not give continuous exposures. In going up the stream the first 
ledges met with are the felsite-conglomerates of the Acadian division 
of the St. John group. The intervening flags and slates, being softer, 
are not exposed. A fine-grainod slate appears further up stream in 
which no fossils were found, and beyond this, in thd banks and 
channel, eray shales occur. These shales contain Oholus Bretoneiisis ^PJI*^.,,. 
and an Acrothele and therefore are assigned to Assise a of the Etcheminian. 
Upper Etcheminian. The valley here is narrowed by abrupt hills, 
which consist of purplish-gray feldspathic sandstones, rich in iron, 
as they contain fahlbands of hematite. These sandstones belong to 
Division 2 of the Etcheminian terrane. 

Above this, on the east branch of this brook, are some exposures of Lo^'^r ^/^'i- 

sion of the 
gray rusty- weathering shales, holding the place of Assises c, d and e of same and the 

the lower division of the Etcheminian terrane. Further up the brook J^^ane.^* 
are purplish-red schist and sandstone that hold the place of Assises a 
and h of this division. They dip N. 30" W. mag. < 70. Here the 
section passes to the gray amygdaloids and feldspathic rocks of the 
Cold brook terrane, over which this branch falls in cascades to the 
valley below. Above the falls these eifusives continue for a short 
space and show purplish-red felsite rock, porphyritic and amygdaloi- 
dal. There is no great body of these effusives. On the main or west 
branch of Qregwa brook a similar succession is found. Here the 
lowest Etcheminian beds seen correspond to Assises a and h of Divi- 
sion 1, and consist of dark -red, crumbling calciferous conglomerate ; 
this passes into a dark-red sandstone, and is succeeded by red, and 
then gray quartzites in massive beds. 

An examination was made of the Etcheminian and St. John terranes Section of 
at Gillis brook, a branch of Indian brook, to near its source, for com- Gillis' l)rook 
parison with the section of Dugald brook. This section is about two IJJ^rt of"fridian 
and a half miles north-east of Dugald brook. There are two branches l>r(K)k valley. 
of this brook, of which the western comes down from a granite hill to 
the north of Gillis house, and the eastern comes from lower land to 
the eastward, but traverses the same terranes as the western branch. 

Where the western branch comes off the granite hill, a thin body of 
amygdaloidal ash- rock is all there is to represent the Cold brook terrane. 
Resting on this is a narrow ridge of pink quartzites, upon which lie 
some beds of purplish-red sandstones. South of these there is a space 
where the measures are concealed, and following this the felsite breocia- 



conglomerate that marks the base of the St John terrane. The space 
between the granite and this conglomerate, measured by my assistant, 
was two hundred feet. The indications are that the whole three 
divisions of the Etcheroinian are represented in this space as well as 
the Coldbrook terrane, and it appears to be a case of scant deposition, 
such as marks some of the valleys holding Cambrian deposits in 
New Brunswick. 

The Etcheminian measures, which are out of sight in this section, 
appear on the eastern branch of Gillis brook where they occupy the 
bed of the stream with the breccia-conglomerate (of the St. John (er- 
rane) on the south and the purplish-red sandstones and pink quart zites 
to the north. The breccia-conglomerate here is full of fragments of 
felsite, and of the red granite which appears in the hill to the north, 
and there are a few fragments of black silicious slate, all of wliich are 
found as rock masses, either in the Coldbrook terrane, or in the ad- 
joining pre-Cambrian complex. 

»1« at On the east branch of Gillis brook, where the beds of Division 3 are 

an brooic. exposed beside the breccia-conglomerate, they contain various fosKils, as 
Acroihyra proavicL^crassay Acrothele proles, A. avia-jnUeisy LejHobolns 
coUiciaf Leptobolus collis^ Bradorona scrutator, a trilobite, Solano- 
pleura (1), tkc. Between the ridge of breccia-conglomerate behin 1 
Gillis house and the deep valley of Indian brook, the land descends 
rapidly, and there are a few exposures of the gray flags and slates of 
the Johannian division of the St. John terrane : the space to Indian 
brook is about 2000 feet. 



THICKNESS OF THE ETCHEMINIAN IN THE VALLEY OF TflK MIRA IHVEU. 

l1 In this valley I could not find the breccia conglomerate, wliivli on 

;. John East bay so distinctly marks the upper limit of the Etcheminian Ut- 
*' '^Ip^"^ rane. The top of this group and the base of tlie St Jolm grou]> in the 
y. Mira valley each consists of soft and line sediments, and from the ero- 

sion of these beds the contact between the; two tenarH%si< sf^ldom seei 
Their colour and relation to the overlying mass of Maj^s uihl «juart/ii-^ 
of the Johannian division of the St. John group will uiutl^erve to 
distinguish them. The slates of the Acadian divisio?* ni tlio Sr. John 
group in this valley are dark gray (often pinphVh iiay w* itln rinL') : 
those of the upper division of the Etchemiiiian aro romp h pah- <^i;\\ 
(often greenish-gray weathering); there are also j>ui'pli-h ihmI . lai(- i . 
this division, while only pure gray, or faintly pu?}>lis}i 1 . ! niv hi iv :i 
in the St. John group. 



A section was examined some years ago by Mr. Hugh Fletcher, ^*^ ^^ 
who found in the gorge at the old mill at McCodrum brook the fol- brook, 
lowing measures : — 

Feet 

1. Reddish, fine, coherent micaceous sandstone 16 

2. White quartzite, or grit, in which the grains 

are scarcely distinguishable. It passes 
into white quartzose conglomerate 10 

3. Purple, pebbly, close-grained quartzose grit, 

passing, lower down the brook, into red- 
dish conglomerate with pebbles as large 
as hazel nuts. Dip, N. 76' E. < 30". ... 1 

4. Greenish-gray, soft somewhat soapy and 

flaggy argillite. Dip.N. 53^ E. < 29". . . 59 

5. Greenish, nearly compact micaceous sand- 

stone, slaty or in even flaggy bods. It 
forms curious gorges and falls, being cut 
on the strike for a great distance, so that 
the angle of dip is the slope of the right 
bank of the brook. Dip. N. 50' E. < 33'. 540 

626 

In quoting this section I have reversed Mr. Fletcher^s numbers. 
His record of dips on the lower part of the brook south of this section 
shows that the Etcheminian here is mantling around the felsite hill, 
* McCodrum mountain,' and the lower part of the lower division of 
the Etcheminian is thin. Nos. 1, 2 and 3 correspond to the assises 
a and b of the lower division, and No. 4 to the assises c, d and e, 
Lingtdepis Gregitxt and other brachiopods, not well preserved, are 
found in the slates on McCodrum brook. No. 5 is chiefly the middle 
division of the Etcheminian, of a grayer colour than in Indian Brook 
valley. 

The beds at the contact of Nos. 3 and 4 have seams of red and pale 
yellow ochre. They are finer than the corresponding shales on Dugald 
Brook. 

On the west side of the Mira valley we found no exposures that 
would exhibit a continuous section of the Etcheminian terrane, nor 
on the east side were there any such ; but on this side, exposures of 
ledges along the roads and streams and the surface soil show that the 
group is well developed. 

3—c. R. 
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(See map opposite.) wSbTSiSLi 

On the Weat Bengal road the contact of this terrane with the road, 
effusive rocks of the Coldbrook is seen a short distance north of 
A. McDonald's, where a heavy conglomerate with pebbles of quartz and 
felsite crosses the road in vertical beds. For about half way to the 
comer of this road and the Trout brook road at Johnson's, purplish- 
red sandstone in blocks or ledges indicates the presence of the Lower 
Etcheminian (Divisions 1 and 2). A quartzite ledge marks the passage 
to the Upper Division. The thickness of the Lower Etcheminian 
here is estimated at 1,300 feet. In the two-thirds of this there is 
much hard purplish-gray feldspathic sandstone and slate, weathering 
lavender gray. Upper 

For another half mile the road runs diagonally across a low ridge, Etcheminian. 
where, from the soil exposed and the ledges and blocks visible, it may 
be inferred that the upper division of the Etcheminian terrane is 
present. From the known strike of the argillites visible here, it is 
estimated that there are 1,100 feet in width of measures of the pale 
gray argillites. There is also north of the road, at Johnson's, 600 
feet in width of a swale filled with debris of purplish-red slates, which 
appears to be of the same terrane. Such strata were not seen in the 
Cambrian basins of East bay and St. Andrews channel to the north- 
west. With this addition there are 1,700 feet of Upper Etcheminian 
rocks on this side of the Mira valley at West Bengal road. Th' kn 



A comparison will show, if the thickness has not been increased by compared, 
faults, how much thicker the Etcheminian is here than in the Indian 
brook valley. 

Dugald Brook. Bengal Road. 

Feet. Feet. 

Division 1 120 400 

2 150 .... 900 

3 230 .... 1,100 

Additional measures 600 

500 3,000 

THICKNESS ON THE EAST BRANCH OF THE BENGAL ROAD. 

Another traverse of the Etcheminian was made on the north part 
of the Bengal road and its eastern branch leading to Bengal settlement. 
Here to the east of Mclnnis lake, the soil and some ledger show a 
width of 1,200 feet occupied by the measures of the lower division, or 
for a distance along the road of 2,000 feet. For an equal distance 

3^—0. R. 
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along the rood and at right angles to the strike, no ledges are exposed 
where the road crosses the valley in which Mclnnis lake lies. This 
valley is filled with modified drift. 

On the ridge north of this valley, however, where the West Bengal 
road branches off, there is a breadth of 1,200 feet of nearly vertical 
argillites of the Upper Etcheminian ; and north of these, in a swale, 
800 feet of red and purplish-gray argillite, of the supposed additional 
member at the top of the Etcheminian. Comparing this section with Traverse on 
the one on the west branch of the Bengal road the following propor- ^^^ ^^ 
tions appear : — 

West Bengal Road. East Bengal Road. 
Feet. Feet. 

Division 1 400 1,200 

2 900 .... 2,000 

3 1,100 .. . 1,200 

Upper red argillites 600 800 

3,000 5,200 

Above the upper red slates a mass of fine dark gray (purplish-gray 
weathering) clay slates is exposed for a width of 800 feet. As these 
contain species of the Paradoxides fauna they are to be assigned to 
the Acadian division of the St. John group. 

THICKNESS OF THE ETCHEMINIAN ON THE BOSTON ROAD. 

(See map on opposite page.) 
On this road the Cambrian rocks are mostly concealed by glacial 
debris or by woodlands. Coming down off the ridge of Coldbrook 
effoflives in the Bengal settlement, at a point about two miles and a 
half north-east of the preceding section, the presence of basal beds of 
the Etcheminian is recognizable in a red soil, full of fragments of 
puri^ishred sandstone. This soil continues to the stream draining Etcheminian 
the valley in which Mclnnis lake lies, and up the slope on the north S5L2°"^° 
side of this valley. The space across this valley is about 2,000 feet. 

The ridge on the north side of the valley is covered by a gray (buff- 
weathering) soil filled with stones and blocks of the gray argillites of 
the Upper Etcheminian. This surface covering has a width on this 
road of about 1,000 feet. After passing a wooded tract going towards 
the Mira river, the soil is found to be filled with fragments of the 
gray flags and slates of the middle part of the St. John terrane. 



The width of the Etcheminian terrane along this side of the Mira 
valley for a distance of four miles on the strike is, at the 
West Bengal road, 3,000 feet ; 
East Bengal road, 5,000 feet ; 
Boston road, 4,000 feet. 

On the East Bengal road the bulk is increased by repetition of a 
part or all of the Lower Etcheminian. 

WITDTH OP THE ETCHEMINIAN ON THE SYDNEY AND L0UI8BURG ROAD. 

ide tract of Mr. Fletcher gives data in his report which enable us to form an 
Sydney estimate of the extent to which the Etcheminian is spread out in the 
^ roa^ lower part of the Mira valley. He speaks of many outcrops of red and 
gray argillites, <fec., along the Sydney and the old Louisburg road, from 
which it would seem that a width of two miles from a point near the 
Albert bridge to the McMillan lakes is occupied by Etcheminian rocks. 
And from these roads eastward to Mira gut, his descriptions would 
show that the country, coloured as Silurian (i.e., Cambrian) is occupied 
by the Etcheminian terrane. 

OTHER AREAS OCCUPIED BY ETCHE.MINIAN ROCKS. 

There are other considerable areas coloured by Mr. Fletcher as 

Silurian {i.e. Cambrian) that are to be assigned to the Etcheminian 

cheminian terrane. Where he speaks of red and green argillites, or sandstones, 

) head of ^^ ^^ conglomerates with felsite stones and grains, in the valley of the 

ra river. Mira river, it is reasonably sure that the rocks belong to the ]']tclie- 

minian terrane. No rocks of the St. John terrane are indicated by 

these names, as all these are gray of various shades, from p;ile gray 

to almost black, or with a pale purplish tinge, and as a rule, they aix^ 

more fossiliferous. 

South of the ridge of eflFiisive and intrusive rocks that bound iht- 
Mira valley on the south and east are outliers of stratiiied rocks wldcli. 
from Mr. Fletcher's descriptions, appear to b(' Ki hcniiniaii. Tlxy 
are conglomerates with some greenish-gray argillii(>s. Mr. Flctclu i s 
description of the rocks on Canoe and Easg brooks, indiciit^ tlitt a 
belt of Etcheminian sediments extends from tlic Im inral i* i<! ilnm; 
the valleys of these brooks to the head of tlie Mir.i ti\< r al) 
Victoria bridge. 

At the head of the Mira river on its west{?rn >i<{v i> a cui^iderabb 
stream in the valley of which are Etcheminian dt-; n^iiv^ judLiiiLr tioi 



vr- 
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the kind of rocks which Mr. Fletcher says occur there. This stream is 

McDongald brook, (Kelvin Brook of the Geological Survey map). The 

rocks on this stream are described in the Report of Progress 1877-78 

page 15 F. The large area of Etcheminian at the source of the Mira ^J^ 9^ .^^^ 
V^ _ , , ® , - . , . , Etchemmian 

river and along the eastern side of its basin, as well as the great sedimentn. 

thickness they attain in this district, would indicate that they are 
near the main source of supply of sedimentary matter available for 
the building up of a geological terrane at that epoch. This source is 
to be looked for in the extensive deposits of Coldbrook e£fusives and 
to ancient erosion of the pre-Cambrian crystalline rocks that inter- 
vene between the Mira valley and the Atlantic ocean. 



ST. JOHN TERRANE. 

Acadian Division. 

The disturbed and complicated structure of the Cambrian terranes Slates of the 
in the north-eastern end of the Barachois basin makes it difficult to divieion^in the 
recognize the Acadian division here by its lithological features, and no j^rochois 
fossils characteristic of the division have been found. There are, 
however, two places where fine, dark gray slates occur. One is on 
the road from George river station to the Barachois ; another is on 
the Intercolonial railway, south-west of Young's farm. At the first 
locality there are dark gray silicious slates a short distance from 
(George river station. They lie between the road and the syenite hill 
to the east and dip N. 50° W. mag. < 45°. They are overlain in the 
valley of Young brook by flags and slates of the Johannian division. 
The other exposure of the slates of the Acadian division is along the 
track of the railway as mentioned above, some distance south of 
Young's house, at the foot of a slope of Etcheminian slates. This 
band of Acadian slates runs diagonally up the hillside and crosses the 
highway from Greorge river station to Barachois. The rocks of this 
division in the Indian brook valley are described in connection with 
the next division of the St. John group. 

On the east side of the Mira valley the Acadian division forms an Acadian 
important part of the St. John terrane, and contains characteristic fl*^jf^' ^^ 
fossils. The rock there is a dark gray (purplish-gray weathering) clay- river, and 
slate, showing on the Bengal road. It contains lentiles or irregular 
layers of carbonate of lime, in one of which a Paradoxides, resembling 
P, rugulo8U8y a Ptychoparia, and a Paleeacmsea (or Parmophorella) 
were found. A considerable thickness of these measures also exists 
on the west side of the Mira valley as seen at McLean brook near 



Marion bridge. Certain dark gray olay slates, which, by their position 
appear to be of this division of the St. John terrane come in at the 
head of the Mira river. They are seen where the road crosses Canoe 
brook ; on the west side of the Mira river also, about three-quarters 
of a mile south of the lime-kiln on the road near Salmon river, dark 
gray shales, of this age occur. At the latter place the shales contain 
Agnosti and some other fossils. It is probable that a belt of these 
slates runs along the eastern flank of the 'Big Ridge,' on the east side 
of the Mira river, connecting the outcrops on the Bengal road with 
those near the mouth of Canoe brook. 

Johannicm Division, 

annian Except a narrow band in the valley of Young brook near Geoi-jL^e 

Iff isSmd" "vor station, this group is first seen at the western point of a little cove 
^^^- inside of Young point, at the eastern end of the Long island passage. 

A quite low cliff here consists of flaggy sandstones with some thin beds 
of dark gray shale. They dip S.E. mag. < 30^ There are layers 
covered with trails of Ctenichnites, burrows of Monocraterion and trails 
and casts of worms ; also small, poorly preserved Lingulellas and an 
Obolus. Between the Acadian beds and these are some heavy beds 
of dark gray sandstone or quartzite. 

Faulted in along the border of the Coldbrook felsites on the south 
eastern side of Long island and at the south-western end of the island 
are certain conglomerates and sandstones of Cambrian age. On the 
south-east side of the ferry these sandstones dip S. 30 E. mag. < 80", 
and have ripple-marks and burrows of Arenicolites, &c. At the end 
of the island the flaggy layers also show the pits and galleries of 
Arenicolites, and dip S. mag. < 50^ The conglomerates contain 
pebbles and boulders of weathered gray felsite, pale green slat\' 
felsite, and vesicular felsites similar to the rocks of the Coldbrook 
terrane in this part of the island. They also contain fragments of 
black flinty slate, like that of the pre-Cambrian terrane on the western 
side of the island. 

On the opposite side of the Long island passage th«' Johannian 
division holds the shore from near Young point to tlie Lf)ng island 
ferry, with prevailing dips to the south-east. Thr bf<ls stand 
mostly at high angles, and wave-marks and other indicitions show 
sils. that some of them are overturned. They hold ))e<]s of snmll Lingu 

lellas, and a Beyrichia also occurs. Some of thf Hags h.i\ e wave 
marks; others are fretted with ripple-marks and worui tiaiis ; others 
again have burrows of Arenicolites and Monoor.ii Virion, ami a f<nv 
have trails of Eoichnites. 



41 

Ware ridges on slabs near the north end of Long island passage Wave 
are transverse to a wave impulse from the north, others at the opposite ^^^ °*^ 
end of this passage on Barachois harbour are tran verse to a wave 
impulse from the west ; further south-west, along the shore of this 
harbour, wave marks were observed transverse to an impulse from the 
north-west. These different courses might indicate that Long island 
was a barrier to the waves in Middle Cambrian time, but more obser- 
vations are required to sustain such an hypothesis, for in the valley 
of Indian brook, fourteen miles to the south-west of Barachois harbour, 
wave-marks on the Johannian flags were found both parallel with and 
transverse to the course of the valley through which that brook runs. 

McMullin brook, one of the feeders of Indian brook, is about two 
and a quarter miles north-east of Dugald brook. It shows no section Johannian 
of the Etcheminian terrane, but for the St. John terrane it supplies the Mullin^brook, 
section which is wanting on the latter brook. It has a devious course, ^ ^** ^ 
but shows numerous beds of this part* of the Cambrian rocks. As in 
the case of Dugald and Gregwa brooks, there are falls where it descends 
from the Cambrian plateau to the level of Indian brook ; but, while in 
the case of the two latter brooks the cascades are at the contact of the 
Coldbrook effusives with the Etcheminian, on McMullin brook it has 
not cut so far back, but is toward the base of the Johannian division 
of the St. John terrane. 

This stream is imitructive in giving a section of the entire Johan- 
nian division which we did not meet with elsewhere in Indian brook 
valley. The Etcheminian terrane does not appear in this section, 
because the stream for a furlong above the lowest outcrop of the 
St. John terrane runs through an alluvial flat. The first beds seen, 
greenish-gray sandstones, with a thickness of 35 feet, are perhaps of 
the former terrane. (See map on next page,) 

Following these are : — Section on 

McMullin 
30 feet hard gray conglomerate full of felsite pebbles. brook of 

, 1 -rr 1 ^ Acadian and 

50 " measures concealed. Here the road crosses. Johannian 

diviflions of 

37 " purplish gray felsite conglomerate, with fragments of the St John 

purple felsite, passing upward into purplish red sand- '^"^' 
stone. 

38 '* hard gray felsite conglomerate. 

40 " compact gray sandstone. Dip S. 20* E. mag. < 65* 

195 <* Measures of the Acadian Division. 
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25 feet greenish gray conglomerate with felsite fragments and 
felsitic sand. 

45 ** fine-grained gray shale and earthy sand>tone. Dip S. 40* 
E. mag < 65*" ? At the top of this band is a bed 
of qoartzite one foot thick, on the underside of which 
are moulds of the burrows of Arenicolites, tracks of 
worms, and trails of Gtenichnites (n. sp). 

65 '* compact gray slate and some quartzite. Across two small 
falls to the main fall of this brook. 

80 " same rocks in gorge below the fall. Here the flags have 
wave marks 3 inches between crests. 
160 •* similar rocks. Dip < 65^ 
165 " gray clay slate and flags. 
145 ** same rocks, Claw marks of crustaceans. 

60 " same rocks, with wave-marked layers. Dip S. 25"* E. 
mag. < 80\ 

60 " gray slates and quartzites. High cliff in the right bank. 
280 '* same kind of rocks. Sides of the valley are lower. 

60 " measures concealed except some slates and flags in the 
left bank. 

75 " intervale flat of Indian brook. 



1220 " Measures of the Johannian Division. 



On comparing this section with that on Boundary brook three miles Compand 
to the south-west given on a former page, there appears a similar at Boundary 
series of felsite-conglomerates in the Acadian division of the St. John b«>ok. 
group, 'but as the intervening shales or slates and sandstones do not 
correspond in thickness in the two sections, satisfactory correlation of 
the conglomerates cannot be made ; the conglomerates, however, are 
similar in kind and the difierence in thickness is not very great. In 
the vicinity of the falls, both above and below them, the strata 
exposed are characteristically those of Division 2 Johannian, and 
contain trails of Gtenichnites, and trails and burrows of worms, such 
as are met with in the rocks of this division elsewhere. The group, 
however, shows a much greater width here than on Boundary brook, 
where a large part of its mass is cut out by the great fault running 
along the east side of Indian brook valley. At McMullin brook this 
division shows a full thousand feet in thickness of measures, and is 
thus as bulky as in typical sections in the city of St. John in New 
Brunswick. 



umbaginous At the QQOuth of Dugald brook, a little further down the valley, a 
mth of narrow band of black plumbaginons slates shows itself next the granite, 
igald brook. These would belong to the Bretonian division, so that there is reason 
to suppose that this twelve hundred feet of the section on ^McJMuUin 
brook represents the whole of the Johannian division as it is developed 
in the Indian brook valley. An examination of Indian brook from 
the mouth of Dugald brook downward shows little beside the Johan- 
nian division. For two miles, or as far as the highway bridge, the 
channel runs close to the foot of a high ridge of pre-Cambrian syenite, 
with exposures of flags, quartzites and arenaceous slates in the bottom 
of the valley. They vary somewhat in strike, but generally this is 
parallel to the course of the stream. 

I Indian These beds are sometimes overturned, as is shown by the worm- 

i ripple burrows and wave marks on the flags. The ripples are occasionally 
irked flags, parallfll to the course of the stream (and valley) and at other times at 
right angles to it. No such wave-marks could have been produced by 
waves transverse to the course of this narrow valley, if the contour of 
the land had then been such as it is now. The hills which bounded 
the valley in Etcheminian time had at this epoch of the Cambrian 
passed below sea-level, and the Cambrian (leposits made in it wore 
subject to the mouldiag influence of the ocean waves. 

mbrian * Below the highway bridge the Cambrian flags and quartzites form 

pressed be- ^n anticlinal fold, of which the eastern slope is depressed toward the 

een syenite . , r r 

gen, southern syenite ridge, and the western is cut ofl' by an encroaching 

syenite ridge on the opposite side of the valley. These two ridges meet 
a mile above the mouth of the stream, so that the Cambrian basin 
terminates here abruptly. As neither the Coldbrook nor the Etche- 
minian terranes are seen at this end of the valley, and as the lower 
division of the St. John terrane is not in view, the whole Cambrian 
must here have sunk many hundred feet along fault lines into the pre- 
Cambrian complex. 

bannian ^ limited outcrop of the flags of the Johannian division is found at 

^*t°h^ Mcintosh brook on East bay, half a mile above its mouth. It con- 
x)k. sists of gray flags and shales in frequent alternations; clip S lU E. 

mag. < 70**. Loose pieces of the flags contain Lingulella (sp ) and 
more rarely Acrothele (sp). Resting on these are i^nay luhbly sliaies, 
soft and micaceous, with Arenicolites and other worm hiu rows. They 
are cut off at the left bank by the crystalline volcanic ? uck lueiitionea 
by Mr. Fletcher. The Cambrian area is sm.ill .uiW no otln r part <>f 
the Cambrian terranes were seen here, as ovei]\ ini; Lowir Cai honirV: 
ous limestones and shales conceal their extension 
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There is a considerable area of Cambrian rocks near the head of 
East bay, on its northern side, which was examined ; it extends from 
Spruce brook to Qillis brook. At the first brook, exposures are 
limited in extent in the western tons^e of a basin covered on the 
east and south by Lower Carboniferous deposits. On the west branch 
of Spruce brook at the foot of the granite hills are purplish gray 
sandstones containing valves of lingulella and Acrotreta; these bed< 
dip N. 10** E mag. < 50**; they may be assigned to the Lower 
Etcheminian. There are some beds of felsite and of felsite-grit inter 
calated with these sandstones. 

An examination of the Cambrian areas on Gillis brook was made 
above and below the point where the Coxheath road crosses it. (See 
map on preceding page,) At this point there is a width of 2,000 feet 
or more of the Johannian division, much folded and crumpled. Above 
the bridge at the Coxheath road th^re is a large quantity of gravel 
and boulders along the stream and the ledges are seen only at intervals. 
Below the bridge the stream has cleaned out its valley, and runs with 
a tortuous course through a ridge of quartzites and flags to a flatter 
tract where it has a more regular flow through rounded hills of black 
and dark-gray shale of the Bretonian division, whose measures have a 
width on the surface of 1,500 feet. 

Below this the stream crosses another band of the gray flags of the 
Johannian division and again becomes more tortuous, with high banks 
until it meets Lower Carboniferous feldspathic conglomerates. The 
flags and slates have worm galleries of Arenicolit^s and pits marking 
the lairs of Monocraterion. Ripple-marked and wave-marked tiags 
are present here, with spaces of three to five inches between the crest 
of the wave ridges. In the dark gray shales of the Bretonian division 
further up stream there are a few thin limestone beds and len tiles, in 
one of which valves of Orthis lenticidaris are plentiful. 

The lower part of the St. John group was not seen, nor was any 
older Cambrian terrane observed, this Cambrian area being separated 
on both sides from the pre-Carabrian rocks by l^ower Carboniferous 
deposits. The best section of the Johannian division of thr; St. JjjIiii 
terrane in the Mira valley is that exposed on ]\IcLean hrook, near 
Marion bridge. This section has been exploited ])y Mi'. S. Ward 
Loper, who has collected there extensively for the rnite<l Stales 
Geological Survey. (See map on opposite page. ) 

Here the whole series of the flags and slates ot this (li\isi(»Ti are 
exposed in the valley of the brook, which cuts across them tr uisversely. 
They dip down the stream at an angle of 70 to ;')(' ;md rest upnu 
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about 150 feet of dark gray slates of the Acadian division, of which 
the base is concealed by surface deposits and woodlands. 

Of the Johannian there are about 1,060. Of this thickness 365 
feet in the lower part may be assigned to the section a ; in it there are 
some heavy quartzite beds which have given rise to a fall on the upper 
part of the stream ; the lower half of this, above the falls, has much 
dark slate interstratified. 

The middle section b, of about 455 feet, is mostly composed of flags 
and slates, and is more fossiliferous; a Lingulepis allied to L. Starri of 
the corresponding horizon in New Brunswick, is quite plentiful ; and a 
Beyrichia, Beyrichia triceps, n.sp., with a high anterior ridge on the 
valve, occurs. In the upper part of this section Mr. Loper found a few- 
examples of a variety of Faradoxidea Forchhammeri. It differs from 
the typical form in being smooth on the glabella, but it is warty on 
the slope of the cheeks like that form. 

The upper section (c) of about 245 feet is composed of softer and 
more micaceous flags and slates, in which fossils were not found so 
abundantly ; those that occur are of smaller size than the species of 
the middle band. Following these and resting upoTi thcrn are black 
and dark-gray fine, soft, crumbling slates that have a considerable 
width, and are the last rocks exposed in goini,' down the stream. 
These would belong to the Bretonian divij^ion. 

The section of this brook shows the same curving of the strata 
around the McCodrum ridge as Mr. Fletcher noticed in the Etciie- 
minian terrane on McCodrum brook. In the lowest exposures of the 
dark gray Acadian slates on the upper part of McLean hru'»k tlie dip is 
S. 40** E. mag. ; at the falls in the (juartzites, etc., of the lower section 
f aj it is S. 60^ E. mag.; higher measures of the same steti'ui rt^tuni 
to S. 40° E. mag.; in the middle section the dip virie^ n-:tn S. T).) ]^. 
mag. to 40° E. mag. ; in the upper part of this section it .iMnL:. > to 
S. 20° E. mag., and so continues to the toj) of the .ion.innian divisl.^n 
The change of strike is about forty degre*'^, wliieh .urees '>vii}i If 
change observed by Mr. Fletcher on McCudium Inook. 

The sections of the beds of th(^ Johanni;ui <]i\i ;->:; ••'.•n elsewlier. 
in the Mira valley, are so partial, owini^' to the h- !\ y ;; -i . nvetitiL' in 
this valley, that no satisfactory proof of tlie tlii \ -i ■' i :'^ nu filier 
was met with, other than in tliis section, \r.\\ ;; v ■ eir-l ti.Ht 

this section agrees nearly in the thicl:ne>> ^^\ ' , .; \y\\\\ tii'^- 
exposed on McMullen brook in the Fnoiari Wv • . 
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But though there are no clear sections of this division in the Mira 
valley that have come under our observation, except at McLean 
brook, there is ample evidence that it is well developed there. In the 
centre of the valley is an important settlement known as ^ Big Ridge,' 
which is spread along the principal ridge of Johannian rocks in this 
valley. It lies between McNeil brook and Trout brook, and extends 
to the old French road. On each side of this main ridge are two Ridps at Mc- 
other lower swells of the same rocks, one filling in the space between 
McNeil brook and the Mira river (except the narrow belt of Bretonian 
shales extending along the course of McNeil brook), the other lying 
in the valley of Trout brook. The rocks of these several ridges meet 
along the Mira river, which is bordered by Johannian flags and spates 
from Marion bridge well down toward Albert bridge. 

Tli^ Bretonian Division, 

In the Barachois valley, at the railroad cutting on the east side of 
the Barachois pond, a considerable thickness of fine, dark, soft clay 
slates is exposed. These are the first measures going south and east Bretoniaii 
of the Bras d'Or met with in Cape Breton, that can with certainty be B^^hoU 
assigned to the Bretonian division of the St. John group. At the ''^^' 
east end of the cutting they dip S. 40** W. mag. < 5*"; about the 
middle of the cutting their dip is S. SO*" W. mag. < 10**. Here there 
is a small syncline, and at the further end of the cutting the dip is 
increased to S. 30** E. mag. < 50**. Although there are some rows of 
small calcareous lentiles in these beds, by which the dip was deter- 
mined, no fossils were found in them. 

McLeod brook enters the upper end of Barachois pond. Following 
up this brook, no other part of the St. John terrane is met with besides 
these soft dark slates. The valley along here is bordered by syenites 
on the south-east and by effusive rocks on the north-west. But near 
the head of the valley the Etcheminian sandstones previously referred 
to form a narrow border for a short distance on the north-west side. 
In ascending McLeod brook from the Barachois pond the dip of the Bretonian 
Bretonian slates, where it has been observed, for a distance of two and L©od broo^^ 
a half miles up stream, is low — 10 to 30 degrees ; then the beds stand 
at higher angles and mostly dip toward the south-east side of the valley ; 
bat in other parts they also dip south-west and north-west. At 
Johnson's little brook, which comes down over a cliff of syenite, there 
is a thin bed of limestone containing shells of Orthia lenticularia and 
a Camarella (?) ; this limestone is contained in black carbonaceous 
shale. Mr. Fletcher found Dictyonema Jlahelliformia here. 
4 — c. R. 
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About half a mile below the Boisdale road bridge, McMullina little 
brook enters the main brook on the right On this brook a short dis- 
tance above its outlet are gray shales containing Monobolina refulgetis, 
Schizamhon priscua and parts of trilobites. At the bridge the same 
fossils and others occur in a shale bank on the right side. At Mc- 
Mullin's brook the dip is S. mag. and S. 40** E. mag. < 70^ and 80". 
About a quarter of a mile above the bridge is another shale bank on 
the right side having limestone lentiles with Monobolina refulyens 
and a Lingulella ; here the dip is S. mag. < 60"*. About a furlong 
below the bridge in the left bank a thin fossiliferous band crops 
out, dipping at a high angle, and carrying Asaphellus cf Homfrayi, a 
Tria/rthnM^ a Parahclindla and other f.rms of the Tremadoc faunal 
Other exposures with fossils are found in this bank of the stream, 
further up. 

It will be observed that the dip in this part of the valley is 
quite variable, but the rocks are not strongly cleaved, as they are at 
the Barachois. Notwithstanding the confusing dips and faults in some 
parts of the Cambrian terranes in the basin extending from George 
river station to the head of McLeod brook, one can note a general 
succession of the parts of the Cambrian system from the former to the 
latter place. 

From the station named, where the oldest Cambrian sedi- 
ments of this basin rest on the Coldbrook felsites and pre-Cambrian 
syenite, to Young point at the entrance of the Long Island passage, 
the rocks are Etcheminian. Behind this point the lirst division (Aca- 
dian) of the St. John group is cut out by a fault, but the middle 
division (Johannian) holds the shore of the eastern side of Long Island 
passage, to the head of Barachois harbour. Here it disappears beneath 
the upper, or Bretonian division, which extends thence to the nai row 
deep gorge at the French Vale r. ad, near tho source of McLeod 
brook. This arrangement would imply a differential uplift of the 
north-eastern end of the basin since Cambrian time, through whicli 
the whole of the terranes at this end of the basin have been erod d 
to the basal conglomerates. Complementary to this tlure has been a 
depression at the south-western end with the production of heavy 
faults on both sides of the Cambrian valley, by which the terranes 
have been let down between the bordering pre-Cambtian ranges for 
the whole thickness of the three terranes which constitute tliis system 
in Cape Breton. 

Very different conditions and structure prevai!( •! in Indian brook 
valley, which is a nearly direct continuation of tli*^ I'.irachois basin. 
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For the greater part of the length of this valley the measures aie Cambrian 

1 .. .., ^, . i.1^1. X ^^^ vertical 

nearly or quite vertical and the sucoession of the Cambrian terranes in Indian 

is from side to side of the valley, «.«., from the northwest to the south-east ^"^^ vaUey. 
aide, and the whole series may be crossed in the distance of three- 
quarters of a mile. But the series is not complete, as the Bietonian 
division is almost or quite removed by faulting and erosion from every 
section in this valley which it has been possible to examine, and the 
elisions on some sections out out half the Johannian division as welL 

A few miles to the south-east of Indian brook basin, on the shore ^^.^"^ (^^^^^ 
of East bay, there is a small outcrop of Bretonian shales and thin fosailk 
flags, (surrounded by Lower Carboniferous shales with gypsum) that 
carry a characteristic fauna. Here were found SphtBraphthalmus 
Fletcheri, Farabolina Datosoni, Pellura scarabeaideSy Agnostus tri- 
MctuSf and other forms of the Peltura fauna. Nearer the head of 
East bay, but inland from it on Gillb' brook, is the band of Bretonian 
shales already described, containing limestone layers with Orthia 
lerUieulariSf &c. 

Two basins of Bretonian slates have been recognized in the valley of gj^^^"" °^ 
the Mira river. One lies in the depression above Marion bridge where slatee in valley 
the river widens out and takes on a lake like appearance known as the ^ **** "^®' 
'Grand Mira.' This basin lies between Johannian sediments on 
McLean brook and a low broad ridge of rocks of the same age that 
extends from Marion bridge some distance up along the right bank of 
the * Grand Mira ' ; the basin extends in a north-easterly direction 
where it passes beneath an area of Millstone grit of the Carboniferous 
system. The other basin is a narrow one on McNeil brook, a stream 
discharging into the Mira river on the eastern side below Marion 
bridge. This basin is pinched out on McNeil brook a little below 
where the bridge of the Trout brook road is placed. It forms a 
narrow trough extending along McNeil brook to and beyond the 
bridge where the *Big Ridge ' road (on the Geological map, the Cari- 
bou Marsh road), crosses. Beyond this point it has not been traced, 
but it may extend through a valley that runs along the north-western 
side of the Big Ridge and by McEchern's lake and brook connects 
with the * Grand Mira.' It was from thin basin on McNeil brook FoBsila of the 
that the fossils were obtained which first showed the existence of 
Cambrian rocks in Cape Breton. The fossils from this basin, found 
on McNeil brook, are Peltura scarabeoides, Spharophthalmus alatiM 
and several Agnosti and Lingulellie. 

The area covered by Bretonian rocks in Cape Breton is insignificant 
compared with that occupied by Johannian or Etcheminian sedi- 
4J— €. B. 
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mentB. This is owing partly to their being of less volume originally, 
for they cannot be estimated at more than 500 to 700 feet in any of 
the three basins where they are so exposed that an approximate esti- 
mate can be made. But probably the chief reasons of the rarity of 
exposures of this part of the St. John terrane, are the softness of the 
slates or shales of which the division is composed, and to the fact that 
they form the uppermost division of the terrane, and therefore were 
the first to come under the destructive action of abrading agencies. 

mate ^ more careful examination of the field is necessary before a reli- 
brian able estimate could be given of the thickness of the Cambrian rocks 
^^^ in Cape Breton, and the following are to be regarded as only an ap- 
proximate estimate of their thickness. 

East Bay Mira VaUey. 

Coldbrook terrane ... 300 Very thick. 

Etcheminian terrane 500 3,000 ? 

St. John terrane, viz : — 

Acadian division 200 800 ? 

Johannian division 1,200 2,000 ? 

Bretonian division 500 ? 500 ? 

2,700 ? 6,300 ? 



ORIENTATION. 

Having observed a remarkable uniformity in the attitude of the valves 
of Brachiopods buried in the Etcheminian sediments of Indian Brook 
basin on the East Bay of the Bras d'Or, it occurred to the writer that 
an investigation of the causes that led to this would throw light on the 
physical history of the Cambrian deposit in relation to the life of that 
period. 

of In the following remarks I shall use the term orioitation to express 

bio- the attitude in which the valves of the brachipods are found, wher 
opened up on the layers of the rock over which th<'y are spread. Th 
beak of the ventral valves is found to point so uniformly in on 
direction that it can only be the result of some i^^enoral cause whic 
has acted on these valves when living, or when alxnit to be buried 
the mud on the sea-bottom. 

These brachiopods when living would have been at I ached to i 
bottom by the pedicle or anchoring thread, as in tlie uio<l« rn Lin^u 
but were free thus to float in the sea water near tin- bottom. 
great majority of the shells buried in the Etehennnian sands 
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clays belong to the orders Atremata and Neotremata, both of which Mostly of the 
have representatives in the oldest Cambrian beds. In both, the Qn^ta and 
pedicle must have had much durability, as it succeeded in holding Neotremata. 
the shell in position in a majority of cases until the latter was 
weighted down with the accumulating sediment falling from the 
turbid water. 

The pedicle is an organic part of the animal and is composed of Importance of 
layers of chitinous and fleshy matter and is liable to decay on the relation to ^^ 
death of the animal. Orientation presupposes that the pedicle lasted orientation, 
long enough to hold the shell in position until it was buried. The con- 
ditions in the Etcheminian beds show that the dorsal valve after the 
death of the animal and the decay of the muscles and ligaments might 
float off, and yet the ventral value would be held firmly in its place, 
presumably with the aid of the pedicle. All brachiopods do not have 
pedicles of equal strength and durability ; this is clear as regards the 
Etcheminian forms, for some genera show greater susceptibility to 
orientation than others, and it may be noted that it is the larger 
species in which the orientation is more apt to be obscure. Outside 
of the influence of the pedicle, form seems to have a good deal to do 
with the attitude of the valves. This is manifest from the position 
assumed by shells of the genera Obolus^ and Leptobolusf in certain 
layers of the Upper Etcheminian, for while only 33 p.c. of the valves 
of the former are oriented, 81 p.c. of the latter have yielded to the 
influences causing orientation. No genus shows more perfectly the AciotlnrTa 
influence of form on orientation than .Acrothyra| entombed in the oriented. 
same beds with the above genera ; in this genus 84 p.c. of the funnel- 
shaped ventral valves are aflected by orientation, while this phenome- 
non can scarcely be traced in the attitude of the saucer shaped dorsal 
valves. 

Leaving out of view the influence of the pedicle in holding the 
valves in a certain position while being entombed, it is easy to see that 
form has much to do with the phenomenon of orientation. We have 
seen how diverse in shape were the two valves of Acrothyra, and how 
differently the two valves acted in the process of burial, and that while 
the ventrals exhibit a high percentage of oriented valves, the dorsals 
show scarcely more than the natural quarter of their number so placed ; 
we may on the contrary see how readily the valves of Leptobolus have 
responded to the causes producing orientation. In this genus both 
valves are oval and nearly alike, and this contour would favour the 
placing of the valves lengthwise in the line of the current of water in 

* Obolns lens. f Leptobolus atavus. t Aorothyra proavia. 



which they lived, as being the position of least resistance. So it 
happens that both dorsal and veiitral valves can be included in the 
record of orientation, without materially affecting the percentage; 
while to follow the same plan with Acrothyra would reduce the per- 
|toboliiB eentage of oriented valves nearly one-half. Tet we notice that in 
nted.^ Leptobolus there is a much larger proportion of reversed valves than 
in Acrothyra ; that is of valves having the longer axis parallel to the 
direction of the flow of the orienting current, but with umbo, ia 
place of the front of the valve, pointing in that direction. These 
reversed valves we regard as affected by orientation, but not oriented. 

Their abundance in Leptobolus as compared with Acrothyra may be 
due to one of two causes. In Acrothyra the umbo was strong and 
heavy and in cases where the pedicle had perished, and the ventral 
valve sank to the bottom the point of the shell would touch first and 
the shell would swing on this as on a pivot, presenting its smallest and 
heaviest end to the force of the current. Another cause which might 
have helped to cause the diversity in the attitude of the valves of 
the two genera is that the umbonal region of the ventral valve in 
Leptobolus was thin and the pedicle correspondingly attenuated ; if 
it perished readily the valve would be sooner at the mercy of the 
current, and so would orient with either end presented to the current, 
indifferently. 

ilus scarce- ^^ Obolus we note a genus which resembles Leptobolus in the incon- 
^fa^^^ spicuousness of the umbo of the ventral valves, but differs in having 
flatter valves which are circular ; and although the valves are thicker 
and heavier, the weight is somewhat evenly distributed. These nearly 
round saucer-shaped valves have left but a very imperfect record of 
orientation, for in the lot examined one-third were oriented ami 28 
per cent reversed, thus 39 per cent show entire indifference to the 
course of the orienting current. 

There are a few valves of Acrothele, but they are insufficient to be 
of value in this question of orientation. But, having in view the two 
genera first discussed, I think these clearly show a current passing in 
a north-east direction through Indian Brook valley when the Etche- 
minian terrane was being formed. At the same tiine tliero seems to 
. be abundant proof of shore lines near at hand from whah foLsitic stones 
and sand were derived, and from which the felspjitliic sand and mud 
were swept that rapidly entombed these shells. 



55 



OBiRMTiTiOK of Brachiopods on 10 small slabs from the Assise E. 3 «. Oriented 

fo88iliinE.8e. 



X.B.— Valves with umboes pointing 
S.W. are oriented ; N.K, reversed. 


Oriented. 


Reversed. 


Point 
S.E. 


Point 
N.W. 


• 
OMuM tent— 18 valves. 
Oriented 83% 
Reversed 28_% 
Pointing 8. E. 17% 
.. N.W. 22% 


1 
1 

2 
2 


2 

1 
2 


1 
1 

1 


2 

1 

1 




G 


5 


3 


4 


LeptoUdus, chiefly atavut. 

Both valves, 127 valves. 
Oriented 53 % 
Reversed 28_^ 
Pointing S.E. 11 % 
Pointing N.W. 8% 


22 
9 

8 
9 
8 

7 
4 

1 


7 
3 

6 
5 
5 
4 

1 
4 


4 

4 
1 
4 

1 


6 
2 

1 
1 




68 


36 


14 


10 


Aerotkvra proavia. 

Ventrais only, 158 valves. 
Oriented 72% 
Reversed 12^ 
Pointing S.E. 12 % 
.. N.W.4f, 


16 
12 

7 

3 
13 
18 
14 

6 
18 

7 


6 
1 
6 

3 
2 

1 


- j 

1 
8 

1 
3 


3 

1 

1 

1 




114 


19 


19 


6 


AcrotheU avia. 

Both valves, 2 valves. 


1 


1 







The rock in which these fossils occur is gray and of fine texture and 
show a strong tendency to split along certain lines which are the 
layers where fossils are most abundant, and where the surfaces are 
lavishly strewn with little shells. 

Finding such marked orientation in the valves of Assize E. 3 e, 
it was thought desirable to see if other horizons of the Etcheminian 
presented similar conditions and at another locality, so a test was 
made of some small slabs from the Assize E. 1 c? on Boundary brook. 
The following table gives the result: — 



iented^ 
[igulepides 
AsBise E. 1 
Boundary 
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Obisntation in eleven small slabs showing Braohiopods 
Assise K 1 e^. at Boundary brook. 





Oriented. 


Reverted. 


Point. 
S.E. 


Lingulepides. chiefly L. Oregwa from the 
lowest Etcheminian fossiliferous hori- 
zon on Boundary brook— 100 valves. 
Oriented 56%. 
Reversed 16%. 
Pointing S.in^^ 


5 
8 
9 
7 
3 
4 
4 
5 
4 
4 
3 


2 
4 
2 

4 

2 

1 
I 


2 

1 

2 

1 
2 

1 
2 




66 


16 


11 



Returning to Dagald brook I continued the examinat 
assises there. Four small slabs from the Assise E. 1 c did 
such satisfactory results. The species here are Acrothyra si 
a few examples of an Obolus. The Acrothyrie, unlike thos< 
E. 3 «, do not lend themselves to orientation. Many are in 
or nearly vertical position (in relation to the layers of roc 
thrown on their sides like those of the horizon last named. 



crothyra 
iented in 
Bsize £. 1 c. 



Orientation in Assise E. 1 c. at Du^'ald brook. 



I 



Acrothyra aignata^ chiefly the mutation' 

sera. \ 
All ventral valves, 34 valves. 

Oriented 41%. i 

Reversed 29%. \ 
Pointing S.E. 15%. 

N.W. 15%. i 1 I 



10 



JN.mt 
S. K. 



:i 


1 

1 


4 


1 






W 


1 


2 


: 


I 

2 


1 



These and the following table give the best cxamplrs uf < 
in the Lower Etcheminian, but in others of these lown- as- 
not at all well marked. Taken collectively the assises of 
Etcheminian do not exhibit by any mean^i so ckrir an ^ xen 
of the phenomina of orientation as those of the I ji'er lltch 
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Some small slabs were tested from Dugald brook from the same 
assise as those above mentioned on Boundary brook. These show a 
more decided orientation than the preceding : — 

Orientation in four small slabs — Assise E. 1 d. 





Oriented. 


Reversed. 


Point 
S.E. 


Point 




N.W. 


Ventral valves, 18 valves. 
Oriented 66%. 
Reversed 11%. 
Pointing S.E. 11%. 
M N.W. 22%. 


2 
3 
3 
2 


1 
1 


1 
1 


2 

1 
1 


10 


2 


2 


4 


LinfftUepis Oreatoa-rcbusta— 
Both valves, 39 valves. 
Oriented 66%. 
Reversed 21%. 
Pointing S.E. 8%. 
u N.W. 6^^. 


5 
9 
5 

7 


3 
2 
2 

1 


1 
1 

1 


1 
1 


26 


8 


3 


2 



Lingulepides 
oriented in 
Assise E. 1 (/, 
Dugald brook. 



The ventral valve is thicker and is more regularly conical in this 
variety than in L, Gregwa ; these differences may have helped to give 
this form a more pronounced orientation than the L, Gregtva type. 



Between the Gregwa shale and the top of Division 2 of the Etche- 

minian, coarse sediments prevail; brachiopods are scarce and give no 

data bearing on the orientation of the valves. But in some of the 

lower seams of Division 3, fossils are airain numerous, and again show Acrothyia 
' ° > ~o oriented in 



the effect of the orienting current, 
at first sparingly. 



Here a new fauna comes in, but Assise E. 3 a. 



Orientation of fossils on a small slab from Assise K 3 a. 





Oriented. 

4 

1 


Reversed. 
3 


Point 
S.E. 


Point 
N.W. 


Aorothvra proavia, ventrals. 
" dorsals. 


3 
3 


1 

1 




5 


3 


6 


2 
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Here, as elsewhere, the dorsal yalves of Acrothyra 
tions of valae as to orientation, bat the high, prostral 
do. A bed in this assise gave the following result : — 



er foflflils ORIENTATION of valves on four slabs, layers from one 
f^^^^ a, uich apart, in the Assise E. 3 a. 





Layer. 


Onented. 


Reverse 


Acrothyra proavia-prima, ventral 
valve*. 
Onented 56% 
Reversed 10% 
Point S.K l5% 
Point N.W. 21^ 


1 
2 
3 

4 


4 

39 
62 
32 




5 

12 

7 




— 


137 


24 


Dorsal valves. 
OboluM Um, both valves. 
Oriented 60% 
Reversed 13% 
Point S.E, 20% 
Point N.W. 7% 


4 


17 


17 


1 
2 
3 
4 


2 

1 
1 
5 


I 
1 




— 


<J 


2 



The dorsal valves, on one slab, of Acrothyra are r 
how little they were aflfected by orientation. Thes 
unusual number of oriented Obelus ; many of these w 
In the next assise above, orientation is well Diarked, aii 



station of 
« ffenera 



Oribntation in five small slabs from Avssise 



Oboius IcnSthoth valves 
Leptofjolvs ata vun, both 

valves. 
Ling\d€lUi. 
Acrothelf alavia. 




KevjTscd. Oriiiit* <1. K.- 



- ! 

21, ! i;: 

. . •} 

'S2X ' U 



Here Acrothele exhibits orientation U 



> an uii';Mi; 



other cases its round valves are found buried 
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tudes. Leptobolas shows the unnal large percentage of oriented and 
reversed valves. 

In the next assise are layers, over which are scattered the valves of 
Acrothele and an oval Leptobolus. The attitude of these valves is as 
follows : — 

Orientation of valves on three small slabs of Assise E. 3 c. 





Ori- 


Re- 


Ori- 


Re- 


Point 


Point 




ented. 


veraed. 

% 


ented. 


versed. 


S.K. 


N.W. 




% 




Aeroikele abavia. 


50 


25 


4 


2 


1 


1 


LeploMuM coUicia. 


78 


13 


35 


6 


2 


2 








39 


8 


3 


3 



FossilB 
oriented in 
■ABsise K 3 r. 



The second species here is more like a Lingulella in form than the 
Leptobolns in the assise below, and responded corre pondingly to the 
orienting force. 

Orientation in the next assise shows similar conditions, but with 
other species. 

Orientation of valves on several small slabs from Assise E. 3 d Orientation of 

two genera 

in Aiuiie E. 





Oriented. 


Reversed. 


Point 
S.E. 


Point 
N.W. 


I^eptoboius atavua. 



3 
3 
4 
2 
8 


1 

1 

1 
1 
5 






Both valv*^ 
Oriented 59% 
Reversed 21% 
Point S.E. 0% 


3' 

1 


1 


Point N.W. 11% 


4 




26 


9 


4 


5 


Aeroihyra proaviat ventrals 


5 


2 


2 


1 













Oriented 60%. Reversed 20%. Point S.E. 2o%. Point N.W. 10%. 



Here the proportion of oriented ventral valves in Acrothyra proavia 
is unusually low. 



A description of the orientation features in the brachiopods of the 
next assise has been given on a pre\Hioas page. There remains to record 
the result of observations on the fossils of the highest Etcheminian 
assise — E. 3 /. 



dentation of ORIENTATION in the valves of brachiopods in several small slabs froDi 
wise E. 3/. *'^® Assise E. 3 /at Dugald brook and Indian brook. 

(Gillis' branch). 





Ori- 
ented. 


Re- 
versed. 


Ori. 

euted. 


Re- 
versed. 


Point 
S.E. 


Point 
N.W. 




% 


% 










AcrotheU proUi, 
Leptobolua coUicia-collis. 


60 
59 


20 
15 


3 
23 


1 



1 

8 


2 








26 


7 


1) 


1 ' 



marine From the above observations and records it will be seen that there 

rsed Indian ^M quite a decided orientation of the valves of the brachiopods in a 
^wnbrian ^^^ direction in all the Etcheminian assises of Indian Brook valley, 
ne. wherever these valves were in sufficient abundance to afford means of 

determining their attitude. Had the orienting current influenced the 
valves of only one or two horizons, or had these valves borne conflict- 
ing testimony at different It^vels, there might have been some question 
as to the cause of the phenomenon, but in view of the constant orien- 
tation here in a fixed direction thoughout Etcheminian time we can 
only conclude that this valley is of pre-Cambrian origin, and guided 
the course of a marine current that traversed it in a north-easterly 
direction. 

It is a question for consideration whether this current was an ordin- 
ary shore current along the coast, or a tidal current. The following 
are some conditions which bear upon the latter hypotliesis. 

It may be surmised that entombment in the nuul of a tidal estuary 
would take place chiefly on the ebb tide. On the tiucd-tido the waters 
coming from the open ocean would arrive free from scdiuient, but with 
the waves beating on the freshly submerged shoi-e, ;uu\ tho possible 
contribution of river sediment coming into the ht ad of the tidal estu- 
ary, the returning water, retiring with the ebh-tid(\ would < airy a load 
of sediment to spread over the sea-bottom and lauy ^uch animals as 
had reached the limit of their vitality, or weie luiaM*' to free them- 



>ndition8 of 
tombment 
fossils in a 
lal estuary. 
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selves from the muddy deposit settling from the turbid water as its 
tidal flow abated. 

Another reason wh;^ we mijjht anticipate the burial of marine ani- I>ying marine 
mals on the ebb tide, is that those which had nearly reached the limit be buried on 
of their life, would be revived when bathed in the fresh sea-current of ^*»e ebb-tide. 
the flood-tide, coming to them charged with an abundance of food ; 
whereas they would be more likely to succumb in the turbid returning 
waters of the ebb-tide, which had been robbed of their nourishment 
by other animals of the Benthos. Hence from these two causes, it is 
probable the majority of the burials of marine animals in estuarine mud 
will occur on ebb-tide, and we may look for the orientation of the 
valves of animals that hung by a byssus or pedicle in the direction of 
the ebb-tide. In fact this may be seen on any sandy shore where a few 
stones serve to give a foothold for mussels. Another cause which 
would help to the same result would be the undertow resulting from 
the wave impulse from the ocean sweeping up into an open bay. The 
translation of water near the surface resulting from the impulse of 
these waves would have a complementary under-tow outward along 
the bottom of the bay. 

Supposing the burial of the Etcheminian organisms to have occurred 
at the time of ebb in a hypothetical estuary, occupying the Cambrian 
valley of Indian brook, the orientation of these organisms would im- 
ply that the estuary opened to the north-east and that its head was to 
the south-west, since the fossils are oriented to the north-east. But 
such a hypothesis is not supported by the actual condition of the 
Etcheminian sediment. For if the mouth of the estuary were to the 
north-east, it would be natural to look for a greater thickness of 
deposits in that direction, but the reverse is the case ; for while on 
the Gillis branch of Indian brook the thickness of the Etcheminian 
terrane is considerably less than two hundred feet, on Dugald brook, 
two and a half miles to the south-west, it is five hundred feet, and at 
Boundary brook, two miles further south-west, it is five hundred and 
fifty feet 

These conditions imply that the mouth of an estuary in Indian 
Brook valley, if such existed in Cambrian times, was to the south- 
west and the orientation of the fossils should have been in that 
direction, and not to the north-east, the actual direction. 

We therefore turn to the marine current theory as the more pro- A shore ctir- 
bable explanation of the orientation of the Etcheminian brachiopods J^SbabfeoS^ 
of this valley. To give passage to such a current, we must suppose ^^ orientatioiu 
that the neck which now connects Indian brook valley with that of 



McLeod brook was proportionaUj lower in Etcbeminian times than 
now ; otherwise there would not be a sufficiently open passntge for the 
flow of the current from one basin tp the other. 

All along the Indian brook basin the £vcheii\inian sediments are 
replete with material deriYod from tbe rocks of the complex pre-Camb- 
rian along the sides of that valley and the Coldbrook volcanics with 
which this was overlaid. The basin was bordered with a ridge of these 
rocks all along its north-westwn side ; and from the exactness with 
which the marine current was directed along this basin it seems clear 
to me that there was a complementary pre-Cf^nbrian ridge along the 
south-eastern side of the baain as there is now on tbat side of the 
valley. Both ridges were probably of greater elevation in Etcheminian 
times than now. 

In the course of the writer's obseI^^ations in Cape Breton, no other 
opportunity to test the orientation of the Cambrian brachiopod was 
met with, except at Toung point at the north-east end of the Bara- 
chois basin, and the result here was surprisingly different from that 
obtained on Indian brook. 

ientation of The fossils at Young point are supposed to belong to the lower part 
►ung point of Division 2, a zone from which no orientation data were obtained on 
[t^I d^ Indian brook. The fossils here are mostly Lingulellas of the species 
K)k. L, Seltvyniy and the upper side of the layers (though the beds stand at 

a rather high angle) was satisfactorily determined by finding from 
eighty to ninety per cent of the shells with the hollow side up. This 
peculiarity in the attitude of shells buried in the mud of the Cambrian 
terranes is noticeable in many of the assises of the Cape Breton areas. 
Two causes may have helped to produce it. Gravitation causing the 
shell to sink to the bottom, would be best served by the shell present- 
ing the side of least resistance, i.e., the rounded side to the bottom. 
To this would be added the lifting power acting on the upper (inner) 
surface of the valves, of the decomposition of the organic matter in the 
fleshy parts of the body, producing a buoy, that would sustain the 
shell with the inner side uppermost while sinking to the bottom. 

The fossils described in the following table w(^re fouiul in a number 
of seams of sandy shale in the lower part of the section and were in 
a thickness of about a foot of this shale. The recotd of orientation 
was made in reference to the cardinal points, and the j^hells of both tlie 
upper and the under side of each slab were noted. 
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Obisntation of Lingulellas in the sandy shale at Young point, Cape 
Breton, from middle divisioi^ of the Etcheminian. 





No. 

of 

Slab. 


The umbo points. 


• 


N. 


S. 


E. 


W. 


In this table the upper row of figures for each 
sUb denotes the number of valves on the upper 
surface of the slaK the lower row those on the 
lower surfaoe. The prevalent corrent when 
these shells were buned ran to the S.E., as 

tQtheN.andW. 


ii 

4 r 

6| 

6 r 
I 

I 


7 
28 

7 
11 
24 
12 

6 

7 
10 
17 
10 


15 
10 


3 

12 

8 

8 

21 

12 

5 

3 

2 



6 



8 

11 


3 

8 

5 

12 

14 

15 

5 

6 

13 

5 

2 

1 

5 

5 


2 
26 
10 

7 

35 
17 

8 

7 
12 
17 

6 

3 
21 

1 




164 


106 


98 


171 



Young point is situated at the northeastern end of the Barachois ???P^*?^ ^ 
Oambrian valley and therefore midway between the northern extremi- meeting of 
ties of the two pre-Cambrian ridges that bounded this basin ; it might ^^^ currents. 
therefore be expected to give reliable indications of a current if any 
prevailed in this valley at the time these fossils were entombed, but 
the result was quite at variance with that obtained on Indian brook, 
as may be seen by studying the preceding table. 

The observations of the orientation of these shells were referred to 
the cardinal p<Hnt. If this be changed to correspond to the columns 
used to show the orientation in the Indian Brook basin, we find an 
average of valves pointing S.W. 138, N.E. 131, S.E. 102, N.W. 167. 
The orientation, therefore, was not to the north-east, as in Indian 
brook valley, but to the south-east, indicating that the current ran 
chiefly in this direction. But only 32 above normal are oriented in 
that direction, or only 77 per cent more than one quarter of the valves* 

A study of the table will show how exceedingly variable the courses Orientation at 
are. This extreme variability would be explained by the existence extreme^'^ 
here in Lower Etcheminian time of an eddy between two conflicting variable. 
currents, one coming out of the Barachois basin, and another more 
powerful passing eastward across the end of the pre-Cambrian ridges 
thftt bounded that basin. Such a current may well have existed, for 
9^ present there are no pro-Cambrian rocks visible for a long way to 
the north of Barachois basin, the space in front being occupied by a 
wide extent of Lower Carboniferous and Carboniferous deposits. 



CONDITION OF THE SEDIMENTS. 

imiiarity In Cape Breton the Cambrian rocks have much the same litho- 

diments in logical appearance aa they have in southern New Brunswick, and they 

iJoSw-^" are hardened to about the sapae degree ; and do not, any more than 

%Tt8 of Nova the latter, exhibit areas of metamorphic rocks, except the included 

islands and ridges of pre-Cambrian age. There are no intrusions of 

granite or other hypogene rocks, nor are there crystalline schists such 

as are met with in the areas referred to the Cambrian system in the 

mainland of Mova Scotia. 

The process of hardening is most marked in the sandstones, which, 

when in heavy bed«, are converted into pseudo-quartzites ; yet we 

never meet with a true quartzite in which the grains or particles of 

sand are invisible from the filling of the interstices between the 

ime and iron grains with silica. While the cement is to a great extent silicioui, 

lica common showing that the sandstones have been steeped in heated waters, yet 

mente of the ^he strata often respond to the test for calcium-carbonate, an evidence 

Eimbnan ^ 

cks in Cape that the cement is in part calcareous. 

re ton. 

In the flags of the Johannian division of the St. John terrane, which 

split readily along mud-seams, or mica-besprinkled layers, there are 
often numerous cross-joints filled with calcium -carbonate. When 
weathered, these flags fall to pieces at the joints, and the surface of 
the soil where they prevail, abound with angular sandstone frap;ments. 
The corresponding middle portion of the Etcheniinian terrane, which 
is also quite arenaceous, carries a cement largely composed of car- 
bonate or peroxide of iron ; the latter is often sufficiently abundant to 
give a strong colour to these sandstones, or even at times to concen- 
trate to irregular thin beds of red hematite. The strength of the 
cement which holds together the particles of the rocks of the middle 
members of the Etcheminian and St. John terranes respectively cause 
these members to stand out prominently, and they are consequently 
visible in raised ridges when other parts of their respective terranes 
are concealed from view by deposits of drift. They are therefore 
useful in revealing the structure of the Cambrian terranes, which 
otherwise would be difficult to unravel. 

msesof The prominence of the middle member (Johannian) of the St. John 

ommence. gro^p^ 18 the more marked because it is bordered butli above and 

below by soft rocks. These softer members, origin.ilJy mud beds, aro 

usually in the condition of slates ; often they are so cleft as to ha\ e 

no visible bedding planes. In all this region the cleavage planes have 
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a general course of S.W. to N.E. and a steep hade, and where the dip 
of the bed is at an angle with the course, or the beds are flat, the 
fossils they contain are more or less distorted and often are quite un- 
recognizable. 

There are two areas, however, which have not been so much affected 
by this cause of effacement of fossils, namely the valleys of McLeod 
and Indian brooks. A third, the Mira valley, also has fossils in good 
condition, especially when preserved in limestone layers. 

Although there is considerable lime diffused as a cement through 
the Cambrian terranes, heavy masses of limestone are unknown in 
them. But a few thin limestone beds are found in the upper division 
(Bretonian) of the St. John terrane. This is in contrast with the 
rocks of the pre-Cambrian complex, which possesses large bodies of 
gray limestone, and with the overlying Lower Carboniferous terrane, 
in which also considerable limestone masses and gypsum beds are 
found. 

Some difference in condition may be noted between the^ spates of the Slates of the 
Etcheminian and those of the Coldbrook terrane. The latter have terrane dis- 
suffered more from sliding movements so that the fossils in these slates fu'^^u"*^'* 
have been much obscured ; it is only where they have been imbedded of the 
in phosphatic nodules that the form 5 of the fossils have been preserved. . ®™*'*'*"- - 
But this can hardly be regarded as a proof that the terrane in which 
they are badly preserved has been subjected to greater metamorphism 
than the one in which the fossils are in better condition, for in the Cold- 
brook terrane these fossils are contained in a bed of slates only thirty 
feet thick, while the rest of the terrane con^'ists of conglomerates, 
agglomerates and other trap- rocks, which would have resisted dynamical 
movements more energetically, and the slates would have suffered 
proportionately the more. 

The small amount of alteration which has affected the Cambrian Cambrian of 
strata in Cape Breton, would indicate that they have never been very de^ly buried. 
deeply buried. The whole thickness of the three terranes was not 
sufficient to bring the lower beds within the influence of the heat 
of the earth's interior; and they could not at any time since their 
formation have been deeply buried beneath more recent terranes. 
And even the Lower Carboniferous may not have covered them every- 
where, for Mr. Fletcher in several places represents the Cambrian as 
covered directly by the millstone grit. 

The action of pressure from the direction of the Atlantic ocean is 
everywhere traceable in the Cambrian terranes, and quite corresponds 

5 — c. R. 



to conditions observable in the Cambrian areas of southern New Bruns- 

» W-- wick. In the Barachois basin, thoairh the succession of members of 

BQ trans- , , ' o 

) to a the terranes is in ascending order from the north-east to the south- 

wre^from ^^*^^» *'^*® cleavage planes are at right angles to this and so parallel to 
>.E. the direction of the pressure referred to. 

So also in Indian brook basin, for the greater part of its length the 
Cambrian terranes are arranged in a single succession transverse to 
the valley, having been folded parallel to the valley and tran verse to 
the crowding pressure from the south-east. The Cambrian rocks of 
this valley, for the greater part of its length, display simply the north' 
east slope of- a synclinal fold, of which the opposite slope has been 
uplifted and entirely removed by erosion in the long ages that have 
passed since Cambrian time. The pre Cambrian platform on which 
this part of the fold rested, now stands up as a high ridge on the south 
east side of the valley, cutting it off from connection with the Cambrian 
basins along the shore of East bay. 

Again, in the valley of the Mira river, overturned dips are prevalent 
along its south-eastern side, especially in the Etcherainian terrane, as 
may be seen on examination of Mr. Fletcher's map of that district. 
The whole series of the older Palaeozoic terranes along the north west 
side of the Mira valley also, are seen to dip seaward without over- 
turned dips, and in the middle of the valley the anticlinal and synclinal 
folds are in a general way parallel to the Cambrian basins further to 
the north-west, so that the parallelism of structure of the ridges and 
valleys existing in pre-Cambrian times, along this coast, continued to 
be emphasized by a continuance of the pressure in the post-Cambrian 
ages. 



PART II 

PAL^ONTOLOG-Y. 



In consequence of the finding of trilobites, Brachiopods, etc., and of 
Cambriai^ genera in the Etcheminian strata, and for reasons given below, 
the writer proposes to revert to the classification of 1889, wherein these 
deposits are called the Basal Series (of the Cambrian System).^ 

It has been found that slates with fossils of Cambrian eenera are Volcanlo 
. , 1 -I . , . 1. 1 . ,1.1,. 1 rocks at the 

included in the important group of volcjinic rocks which lie at the base of the 

base of the Etcheminian, and that where the dip of the volcanics can be ^*™*^"*'*' 
found, as is not infrequently the case, it agrees with that of the Etche- 
minian. It is thought therefore that those volcanics (the Coldbrook 
group) should be included in the Basal Cambrian. 

Both in New Brunswick and in Cape Breton the Coldbrook group 
begins with lavas showing deposition free of pressure, as they are amyg- 
daloidal ; or with agglomerates devoid of evidence of marked aqueous 
wear. The deposition therefore did not begin in deep water, or on 
exposed sea coasts, or under heavy pressure. The foundation upon which 
the volcanics rest shows in several places marks of deep sub-aerial decay 
at the line of contact. Calcareous bands are dissolved, leaving the 
silicious portion of the strata. The feldspar of the granitic rocks is Worn oondi- 
kaolinized, and the magnesian silicates are hydrated, impure graphite pre^Cambrian 
beds are changed to a black amorphous crumbling shale, and a depression sediments. 
or narrow valley is usually found at the contact of the two terranes. 
These conditions appear to indicate that the pre-Cambrian complex had 
long been above the sea-level in these districts when the first Cambrian 
e£Fu8ives were thrown out upon it. 

Another point worthy of note in this connection is the large amount 
of feldspathic material in the Etcheminian beds ; the very sands are often 
composed of feldspathic grains, and these largely of non-kaolinized feldspar, 
as though they had not been exposed to sub-aerial decay. Feldspar in 
this condition is found in two kinds of deposits, those that are the result 

•Trans. Roy. Soc. Can., vol, vii, Sec. iv. p. 135. 
5|— C. B. 



of glacial wear and those found around volcanio vents, where particles of 
rock have been torn from the walls and blown out upon the surface of 
the earth. These if dropped into the sea would soon be covered up by 
fine mud and preserved in their original crystalline condition. The Etche- 
minian appears to represent largely the submarine condition of such effusive 
rocks. On the oth^r hand, the Coldbrook series, as has been intimated above, 
represents the preceding sub-aerial phase of the eruptives. It is true that 
we find in many places conglomerates at the contact of these two series 
of rocks, thus diverse in appearance ; but elsewhere there are no beds of 
rolled fragments at the contact, and the passage is direct from ash-beds 
or diabases, to the slates and sandstones. In reports of the Canadian 
G^logical Survey of 1870-71, pp. 57-59, etc., relating to the province of 
New Brunswick, both these groups of rocks have been included in the 
Huronian system. They may be equivalent in age to the upper part of 
that series, but unfortunately the absence of fossils in the original 
Huronian leaves this matter in doubt. 

Pre-Cambrian As we contemplate the physical conditions of the initial epochs of 
Maritime Cambrian time in the Maritime Provinces, we seem to see a region long 
Provincee elevated above the sea, now subjected to depression nearly to the sea 
level, the depression being accompanied with extrusion of lavas and 
volcanic mud and the ejection of stones and ashes. These at first were 
cast upon a land surface, but, as the crust of the earth continued to sink, 
it was covered by the sounds and bays of a shallow sea, diversified with 
pre-Cambrian ridges and islands, of greater or less extent. 

For the above reasons, as well as because the stratified rocks of the 
underlying complex are markedly unconformable to the Cambrian, the 
volcanics are thought to belong to the latter, and to give the natural base 
of this system. 

The accompanying table will then show the classilication of the Cam- 
brian system, as seen in the Maritime Provinces of Canada. 

(See accompanying sheet) 
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Basb of the Palaeozoic Rocks in the Maritime Provinces of Canada. 
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In this table we have been able to present one of the faunas of the 
European Cambrian, heretofore unrecognized in Eastern Canada, i. e., 
the Tremadoc fauna of English writers, the Ceratopyge fauna of the 
Swedes (the Euloma-Niobe fauna of Prof. W. C. Brogger), the Dicello- 
Bmadoc cephalus fauna of the Misaissipi valley. This is based on the discovery of 
red. examples of Asaphellus, Parabolinella and Triarthrus in soft shale on the 
upper part of McLeod brook, in Boisdale district. It happens that at St. 
John, New Brunswick, the strata which would carry this fauna is in the 
channel of the river ii\,the upper part of the harbor of St. John, with the 
Dictyonema fauna on one shore, and the^Tetragraptus fauna on the other, 
hence it has not been recognized in the St. John Basin. 

Also, the strata of Division 2 of the St. John group, the Johannian 

division, which we have all along, spoken of as the probable place of the 

Olenus, it would seem will have to bo assigned largely to the Paradox irlcs 

zone, since Mr. S. Ward Loper, who has been collecting in Cape Breton 

for the U. S. Geological Survey, has found a Paradoxides^ which the 

writer would regard as a variety of P. Forchhanwieri, in the niicklle of this 

J|)per^ Division. From this it may be inferred that the two lower bands (a and 

of b) of this division may be assigned to the upper part of the Paracioxides 

PQjj zone. I had found in the Mira river Cambrian a cheek of Paradoxides 

type in this division, but this alone was not sutricieii; to determine the 

presence of this genus in the Johannian division. 

Another important point made during the past season was, that the 
strata at Youngs point (or McFees point), from whicli the fossils came, 
collected by Messrs. Weston and Robert many ytars ago for the Canadian 
Geological Survey, and which the author had described, and referred (on 
account of their resemblance to European forms) to the Oidovician fauna, 
are in the Etcheminian or basal Cambrian. The more abundant material 
gathered since Messrs. Weston and Kobert's visit, show iluit the species 
referred by me to Orthisina is a Billingsella. The Ilolasaphus doe^ not 
^^ ^ agree with any other basal Cambrian trilobite so far (h^seiibed : but tlie 
Hyolithes may be a form of //. americatius of Hillings. 

The exploration in Cape Breton has adderl greatly to <»ur knowledge of 
the Etcheminian Faunas. In New Brunswick wl- IkuI already recounized 
two lithological divisions in the Etcheminian rock-, of \\ hich the lowci- w.is 
bare of any but the lowest forms of life, and worm uail>; Imt .-otnr 
forms of higher types were found at the l)ase of tlte upper disis-on — 
Obolus, Hyolithes, Orthothcca. 

In Cape Breton fossils occur at numerous levels tli'.n-];<na \\\r ])to]i<- 
minian rocks, and even in the Coldbrook volcanirs tl;< i- i- a faiiiia. And 
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it would i4>pe ir that three importint faanAl changes can be traced in the 
fossils of this Basal part of the Cambrian system. 

A conspectus of the several fossUir^rous zofne* of the Etcheminian and Coid- 
brook terranes of the Basal Cambrian in Cape Breton^ tcith list of the 
species trhieh occur. 

In making this tabulation of the species and varieties of fossils in these 
old Cambrian rocks it is necessary to use names in anticipation of the 
descriptions further on in this report. M?iny of the species have already 
been published in the Proceedings of the Royal Society of Canada, in the 
Bulletin of the Natural History Society of New Brunswick (St. John, 
N.B,), and in the Canadian Recoid of Science : but the descriptions are 
reproduced here as they have not appeared in any otHcial report, and 
because there is additional information to present with a number of the 
species. 

The assises or zones are taken in their order from the oldest upward. 

COLDBROOK TERRANE, assise " co. ' 

This is the only assise in which fossils have been found, in this terrane. 
It consists of a body of gray shales about thirty feet thick, Ij'ing near the 
middle of the terrane. The layer in which the fossils were found in chief FoMiiliferous 
abundance was a bed of compacted, slicken sided shale, from a pure gray Coldlirook*' 
to a lavender gray in colour, and having a few grains of feldspar sand, vol^nio 
and scattered grains and pieces of calcium phosphate. The roc^k is harder 
than the shales resembling it in the Eitchminian terrano above, though it 
is not any more silicious or sandy, and it lies between masses of volcanic 
rock, chiefly ash beds and feisites. The presence; of these shales in the 
midst of the volcanics indicates a temporary cessation of volcanic activity* 
and that the deposition of the fossiliferous bed occurred in comparatively 
clear water is shown by the grains and lumps of calcium phosphate, with 
which it is charged. 

Though thus peacefully interred, the valves of the Brachiopods were 
afterward subjected to disturbing agencies by which they were twisted 
and distorted, so that for many of the valves, the species, and even the 
genera are unrecognizable. Hence it comes that the numbers given in 
the list below do not by any means show the abundance of the fossils, as 
many were not worth preserving. When the fossils happened to be 
buried in calcium phosphate or filled with this mineral, the form was 
preserved and it is mostly these that are listed. The smallness and the 
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roundness of many of the grains of calcium phosphate woald lead 
suspect the presence of Foramenifera, but I was unable to obsei 
smooth pitted surface by which the Foramenifera of the Protolenii 
may be recognized. 

of Hyolithes, small, tubes 3 

Acrothy ra signata-prima ventral 1 8, dorsal 1 6 

Acrotreta papillata-prima " 1 " 

Leptobolus torrentis " 1 " 

Lingulepis pumila *• 3 " 4 

Lingulella cf. longovalis " 1 '^ 1 

Obolus torrentis " 1 ** 1 

Indiana ovalis- prima ....... carapace 1 right v. 1 

Escasona 1 ? ingens 'I left v. 1 

Notwithstanding that all these genera are Etcheniinian, and t1 
can no longer separate the Ooldbrook volcanic rocks as pre-Cau 
there appears to have been an advance or growth in the species a 
pass upward to the next terrane. This will appear as regards 
size if they be compared with the most nearly related Etclieminian 
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mm. iijju. 

Acrothy ra signata prima. . .2x2 J A. signata i'x3 
Acrotreta papillnta-priroa . . 2x2 J A papillat-i 2JxL*^-3 

Leptobolus torrentis 3x2 L. aiavus 5x."^:\ 

Lingulepis pumila 6x4^ L. lon;L;inervis 1 1 x^ 

Lingulella cf. longovalia. . . . 7ix5 L. lonj^ovalis l)x<) 

Obolus torrentis 0x6 O. trijiarilis *JxS 

Indiana ovalis-prima 5Jx3! T. ovalis 1 Jx*);}- 

Escasona ? 1 ingens GxOi .' 

The fossils of the first column are of the Coldbrook icnaiic, ll 
the second, Etcheminian. 

Throughout the inarticulate Brachiof.oda io[)ro<(Mit('(I Ikmc, 
appears to have been an average incn^ase of n-arly lifty ynn- < « nr, I 
the length and breadth of the valves in the rrs^nil.jn.: !< .imv 
Etcheminian (Lower) fauna. There seems not t<> hive ;.. n t (iv 
of the species of this assise from incongeninl lia])ii it. a ii~ in.' 
should rather have shown larger species. Jn tlio Iv.. [,< nir in . 1 1 i 
advent of shaly beds was accompanied by the ajip* nai;. . t ' n l ' s 
as for example the two typically lar;Li;est specie, oi' iIk i .v.. Jli Imi 
faunas, Lingulepis Gregwa (Assise E. 1 d.) of tiif L.ai m;.; 
Obohis liretonensis (Assise E. 3 d.) of the Uppei-. 
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DESCRIPTION OF THE FOSSILS OF THE COLDBROPK 
TERRANE. 

ACROTHTBA 8IONATA-PRIM A. Plate I, figS. I O-^. 

Test (calcareo-)oorneou8 ; valves tumid. Ventral tHzlve variable in Acrothyra 
form, longer than broad, often quite tumid, with the posterior half pnma. 
straighter than the anterior, which in some examples is strongly arched 
down toward the margin. Hinge area variable in height, beak sometimes 
overhanging the hinge, sometimes withdrawn from the perpendicular. 
Interior — There is a visceral callus from one-quarter to one-third of the 
length of the valvo, ^ider in front than behind, bordered by vascular 
grooves ; the central depression is greater toward the apex than toward 
the front. Outside of the aforesaid grooves is another and a shorter pair, 
more widely diverging ; traces of the lateral muscle scars are seen outside 
of this latter pair of grooves. 

The dorsal valve is more regular in form than the ventral, but also 
often quite tumid. The umbo is low and close to the margin. Interior 
— This possesses a shallow median septum extending to the middle of the 
valve ; on each side of the septum, at the hinge line, are pits for the car- 
dinal muscle. A pair of diverging grooves in the posterior half of the 
valve mark the position of the lateral muscles. Both valves have thick- 
ened borders and are flattened inside along the lateral margins. Consid- 
ering the variableness of this form, one might be disposed to think 
it a mutation of A. signata^ and it is so classed here ; but the following 
differences are apparent : The visceral callus of the ventral valve is 
broader and not so distinctly impressed, and the grooves at the posterior 
end project farther backward. In A. siynata the callus does not have 
the strong bounding ridges that this frequently is seen to have. The 
cardinal area in this form never has the extreme over-hang that marks A. 
9%gnata^ and the back part of the ventral valve is not produced. 

Sculpture, — The surface is smooth, but a strong lens reveals fine con- 
e centric ridges at intervals on the surface of the shell. 

^ Size. — Ventral, length, 2^ mm. ; width, 2^ mm.; depth, 1^ mm. Dor- 

^ sal, length and width, 2^ mm. ; depth, | mm. 

Horizon and locality^ — Fine gray shales in the volcanic beds of the 
Coldbrook Group at Dugald Brook, Escasonie (C.B.), N. S. 



ACBOTRBTA PAPILLATA-PRIHA, n. mut. PI. Ill, figS. 1 O-C. 

Only the ventral valve of this form is known. This is wider than long, Aorothyra 
tumid, with the cardinal area vertical. Interior. — In this the visceral {J^J^^^* 



callus is of a circular form, and only one- quarter of the length of the 
valves. Its ridge closely encircles a deep pit, which lies just in front of 
the foraminal opening, in the direction of which it becomes narrower and 
shallower. The traces of a pair of straight diverging grooves are discern- 
able at the sides of the callus. 

SciUpture. — This consists of minute concentric ridges, visible only with 
a strong lens. 

Size. — Length, 2 mm.; breadth, 2^ mm.; depth, 1 mm. 

Horizon and locality, — Fine gray shales in the volcanic beds at Dugald 
Brook, Escasonie (C.B.), N. S. Scarce. 

The short callus distinguishes this species from Acrothyra signaia-prima 
with which it occurs. The pit in this callus, though so short, is analog- 
ous to that of A, aignata^ so that in this earliest fauna these two types of 
umbonal muscle scar and groove of the Acrotretinse were already differ- 
entiated. 

LePTOBOLUS TORRENTIS, N. SP. Pl. VI, FKi. 1. 

)lu8 Shell thin, surface shining. Form elongate-oval. 

8. 

Ventral valve, obtusely pointed at the back aoraewliat acutely rounded 
in front; elevated along the middle ; somewhat flattened along the sides 
within the margin. 

Interior. — By decortication a low boss and a transverse furrow l^elund 
it are exposed on the mould, about three cjuarters of the length of the 
valve from the hinge ; if this boss marks tlie front of the callus, the 
central muscles are unusually far forward, more advanced even than in 
L. atavus of the Etcheminian terrane. There are faint impressions of the 
lateral septa on the sides of the valve. 

Dorsal valve unknoivn. 

Sculpture. — The surface of the shell is covered with miniit*', low tuher- 
cles, cancellate in arrangement ; through these canb'' tiMcid faint parallel 
lines, concentric to the umbo. Along the median tniivl in pLues cm be 
seen about six broad flat ridges, radiating from the dirt cri<iii of tlie umbo ; 
these break the continuity of the concentric ridge--. 

Size, — Length, 3mm ; width, 2 mm ; depth, Amm. 

Horizon and locality. — Gray shales in the vnlcan'c i- ' - 4' \\\\) (\)ld- 
brook terrane. Scarce. 



This little species is only known from a ventral valve. It is even 
smaller than L, cUavtM of the Etcheminian terrane and is flatter along 
the sides. 

LlNGULEPIS PUMILA, N. SP. Pl. VII, PIGS. 5a AND b. 

Shell thick and loDg-ovate. Ling^ulepis 

° pumila. 

Ventral valve somewhat ridged toward the beak, which is much pro- 
longed. 

Interior. — The imprint of the foraminal groove on a mould of the valve 
extends one third of the length of the valve, and a faint imprint of the 
callus one-half the length or more. The dorsal is ovate with an obtuse 
back and straightened sides. At the front half of the valve are several 
strong concentric ridges, about seven in the space of a millimetre ; behind 
these are others, more faintly marked. Interior. — A small exfoliated 
valve shows a median sulcus and faint print of muscle scars about the 
middle of the valve. 

Sculpture. — This consist of irregular concentric ridges, about six in the 
space of a millimetre, near the back the concentric ridges are much more 
minute. 

Size. — Length of the ventral valve 6 mm.; width, 4} mm.; depth, 1 mm. 

The dorsal is about 1^ mm., shorter than the ventral. 

Horizon and locality. — Gray shales of the Coldbrook terrane at Dugald 
Brook, Escasonie. 

LiNGULBLLA cf. LONGOVALIS. Plate VII, tig. 2. 

A single example of a thin shelled Lingulella of the form and size of LingiilelU cf. 
the above named species of the Lower Etcheminian Fauna was found. °^^^ "* 
The outline has been preserved by a filling of calcium phosphate. The 
margin is somewhat acutely rounded in front, and the sides, somewhat 
flattened, are evenly curved from near the hinge. The valve has two or 
three strong growth grooves. 

Sculpture. — This consists of fine irregular wavy ridges, made visible by 
the lens ; there are about 6 ridges in the space of a millimetre. The 
ridges are irregularly granulated along the crest, the granulations being 
obscurely arranged in rows diverging from the apex ; on the lateral slopes 
for a short distance, these low tubercles form more distinct curved ridges 
radiating from the direction of the umbo. 

Size. — Length 7^ (?) mm. ; width 5 mm. 
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Horizon and locality, — Same as the preoeeding. 

This species has a smoother surface than L. longovalis of the Etche- 
minian (Lower) Fauna, but otherwise much resembles it. 

Obolus tobrentis, n. sp. PL VIII, fig. 1. 

A few examples of shells were found which from their form should 
apparently be referred to the above genus. 

The valves are broadly orbicular and moderately arched. 

Ventral. Only an interior of a broken valve could be identified. It 
shows a thickening of the margin toward the hinges. Interior, — The 
cardinal area is laterally extended and is striated ; the pedicle furrow is 
distinct and depressed. 

Dorsal. An undersized exfoliated example was found, which is dis- 
torted by compression longitudinally, and shows traces of concentric 
ridges. There is a well-defined median sulcus on the mould extending 
forward from near the hinge. 

Sculpture. — Unknown, except as above noted. 

Size. — Length of dorsal 5 J ram. (probably shortened by pressure) ; 
width 6 mm. A rim of an Obolus from the same terrane is 8 mm. across. 

This species is near the size of 0. triparilis of the Etcheminian Lower 
Fauna, but is thinner, has a more obtuse beak to the ventral valve, and a 
weaker hinge area to the dorsal valve. 

OSTRACODA. 

ia. We have as yet only two forms that can be referred to this group of 

crustaceans, one a very peculiar one, the other similar to oval carapaces 
that are found in the beds of the overlying terrane. These will be fouiul 
described in connection with other ostracoda of the Etcheminian terrane. 

ETCHEMINIAK TEIUIAXE. 

Assise E. la. 

Dlding This assise rests upon the effusive rocks of that ];is( ih <<•! ilx-l. 'j'he 
lower part is a red amygdaloid that graduates upwaid inio ,i r. .. . I i v slat*.-, 
which in its turn is covered by a bed of trap. The t'ns-il- nr ^. .m o and 
are found in the slate. A large Hyolithes occurs here, an ' >ri i-'Hi- ( a and 
worm burrows, also a large Brachiopod. The fossils arc !> i<l;y |.r.'<t i .ed. 
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Assise E 16. 

The rock in which the fossils are contained is a greenish-gray sandy 
layer in lavender gray, rusty weathering, fine shale. The grains of the 
sandy layers are mostly of pellucid quartz and green quartz (some of a 
bright copper green). There are numerous minute fragments of red 
feldspar not kaolinized, (and some of red felsite). There is a pale green 
(mai^esiau) deposit in places among the sand grains. The sand is mixed 
with numerous fragments of the shells of Brachiopods and a few of Ostra- 
cods. The fossils found here were : — 

Fossils — 

Acrothyra signata ventrals 7, dorsals 4 Fowils of 

Leptobolusi " 1 " 1 "*^ * 

Lingulepis Greg wa? (mould). . . " 1 " 

Lingulella longovalis " 2 " 1 

Obolus triparilis " 3 " 4 

Bradorona spectator-acuta .... right v. 2 left v. 

B observator-laevis . " 2 " 2 

Bradoria vigilans-obesa " 1 " 1 

Assise E Ic. 

The rock here is also a fine gray to lavender gray shale, weathering 
pale brown in the cracks. The following species occur : — 

Acrothyra signata-sera ventrals 59^ dorsals 53 Fossils of 

A tarda .. e « 4 "«^"''- 

Lingulella longovalis " I " 

Lingulepis Gregwa " " 5 

Eoobolus triparilis " " 7 

Hyolithes sp. (wide apertural 

angle) tubes " 2 

Orthotheca sp " " 2 

Bradorona perspicator-maxima. . right v. 1 left v. 

B spectator ** 1 " 

Bradoria ornata ^.. "1 *' 

B vigilans, mut ** 1 " 1 

Crustacean, part of a carapace 

with strongly pitted surface 

(part of cheek of trilobite ?) " 1 



78 



Assise E. Id, 

The fossiliferous layers in this assise consist of gray and brownish gray 
shale, somewhat charged with fine sand, the sand grains being largely 
feldspathic particles. The rock was open in grain, and there are grains of 
a soft, grass green mineral, and of kaolinized feldspar (Gregwa shale). 
The species are as follows : — 

K Irf Acrothyra signata-tarda ventrals 24, dorsals 27 

Acrotreta papillata " 2 " 1 

Lingulepis Gregwa " 42 "38 

var. robusta. " 5 " 1 

Orthotheca tube ** 2 

Bradorona spectator right v. left v. 2 

B acuta " 2 " 

At Boundary brook in the Indian brook valley, some miles S.W. of 
Dugald brook there is some variation in the strata of this assise and a 
fuller fauna. The rock is a dark brownish gray feldspathic sandstone, 
full of small gray or pink grains of feldspar, and of darker feldspathic and 
quartzose grains ; fragments of dark gray felsite occur half an inch in 
diameter and less. The rock is not strongly cemented aud is traversed by 
calcareous veins. The surfaces of the fossils are much corroded, and fre- 
quently only a thin film represents the fossil. The folJowing occur here. 

E Id Acrotreta papillata ventrals 25, dorsals 24 

^""^ A lata " 2 " 

Leptobolus atavus, mut. tritavus. ' 5 ** '» 

L cf collicia '' 3 ' 1 

Lingulepis Gregwa " 40 " 4 4 

L pp *' 5 " 3 

Obolus sp. . " 2 '' 

Orthotheca sp. (broken) tube. . . " . . " '2 

Bradorona perspicator right v. 2 left v. 2 

B spectator *' 5 '■ *> 

B observator " 4 " s 

B benepuncta. " '.) '' 2 

Bradoria vigilans, mut. ...'.... " 1 ' 

Escasona rutellum-prima " 1 

Sclimidtella(?)pervetus-concinna. '' U 1 
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Assise E. l^. 

The fossiliferous seams here consist of greenish gray sand, alternating 
with others that are lavender graj. The sand consists largely of grains of 
pellucid quartz ; there are pale green particles and films which may be 
glauconite or some magnesian silicate. There are also black grains and 
a few lumps of calcium phosphate. Some of the fossils are fragmentary. 

Leptobolus sp ventrals 1, dorsals 2 FushIIs of 

T . I'm \ J. assise s !«• 

Lingulepis Gregwa-robusta 

young 6 «* 2 " 1 

Lingulella longovalis " 14 ** 8 

Obolus discus " 1 ** 4 

O sp " 1 " 

Orthotheca, part of tube " " 1 

Hyolithes " " 1 

Bradorona spectatorspinosa .... right v. 1 left v. 1 

Indiana ovalis " 1 " 1 

The above assises belong to the lower division of the Etcheminian, 
and although the matrix imbedding the fossils is fine it alternates with 
grit sandstones and quartzite in different parts of the division, so there 
was considerable diversity of conditions when this division was laid down. 
In the next division, the rocks are coarser and of a more uniform 
character. 

Assise E. 2 a 

On Dugald brook there are in this assise two species of Lingulella but 
they are not in such a condition as to be worth study, as the shells have 
been subjected to much corrosion. 

We have referred here provisionally the fossils of Young point near 
George river station, as they are in red sandy members of the Etcheminian 
and some distance above the base of th») terrane. The species are : 

Hyolithes cf. tenuistriatus, Lnrs., or princeps, Bill. Foflukof 

Leptobolus atavus, mut. insulie. aaSse^S's. 

Lingulella Selwyni. 

Lingulepis Roberti. 

Obolus discus. 

Billingsella retroflexa. 

Holasaphus centmpyge. 

A Paradoxidoid trilobite. 

A Eurypterid (?) crustacean. 
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AssisB K 26. 

The rock is a dark purplish gray sandstone, with abundant 
non-kaolinized red feldspar. The sandstone is strongly cements 
some small calcite veins ; from this and from other conditions ii 
it would appear that the cement is in part calcareous. There 
iron in the sandstone to give it a rusty brown color when 
The rock contains pieces of black slate and small pebbles of qu 

Acrothyra signata- tarda ventrals 1, dorsals 

Lingulepis longinervis " 9 " 

Orthotheca, tube 

Bradorona perspicator-magna, right " 2, left v. 

Assise E. 2c. 

of the '^^^ ^^^ containing the fossils is a fine grained greenish graj 

E 26 with purplish clouding, but the main body of the assise is a pu 

feldspathic sandstone. The fossils found in this assise were :- 

Acrothyra signata-orta ventrals 3, doisals "2 

Bradorona observator-lsevis, right valve 2, left v. • 

This is the highest assise in which the Lower Etchennnian 
found; above this, in the next division new species come in, ai 
genus appears. Between the two fossiliferous zones is a tli 
about 50 feet, in which only broken and imperfect Lingu! 
collected. In this thickness of barren measures though the 
remains coarse and sandy, the purplish red color has disappearc 
gray color pi*evalent in the upper division, is found. 

Assise E. 3a. 

The fossiliferous layers are of lavender gray or puK^ ^ 
weathering yellowish in the cracks, so prohahly containing iron 
There is some f el site debris or feldspar grains, and minute s 
white mica. The species present are : — 

Acrothyra proavia-priraa ventral^ 7. Joi -;i]< 1 

Acrothele abavia '' \ 

Leptobolus sp *' <' 

Lingulella sp " 1 

Obolus lens " 1 
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Assise E. 3 6. 

A bed of purplish gray shale with diffused hematite (giving the rock a f^^]^^^ 
purplish gray streak) contains the fossils. There are quite minute spangles of b 3, viz. a 6 
of white mica. The fossils of this layer are much corroded and do not 
show good surfaces. 

Fossils — 

Acrothele abavia ventrals 12, dorsals 21 

A avia (?) " 1 " 1 

Leptobolus atavus " 5 " 7 

Oboluslens, youngvtl. 2. u 4 « 3 

Trilobite a pleura with a deep furrow 1 

Assise E. 3d. 

A considerable body of gray and purplish gray shale, with very minute 
spangles of gray mica, ** Bretonensis Shale." 

Fossils — 

Acrothele avia ventrals 5, dorsals 7 

A puteis " 14 " 10 

Leptobolus atavus " 32 " 33 

Obolus Bretonensis, young vnt. 1 " 6 " 4 

Bradorona spectator-tequata . . right v. 1 left v. 2 

Of the Acrotheles above named, the first was found on Dugald brook, 
and the second on Gregwa brook. 

Assise E. 3e. 

In this assise the gray shales become flaggy, and split into layers '^ to 
3 inches thick ; the fissile condition appears to be due to layers covered 
with fossils alternating with thin beds in which the shells are less abun- 
dant. The rock has fine spangles of sihery gray mica. 

Fossils — 



crassa. 



Acrothele avia .... 

A abavia. 

Leptobolus atavus. 
L i collicia 

6— c. B. 



so, dorsals 160 
1 " 


FouiU of the 
auiie E Se. 


9 


1 




5 







69 


63 




18 


26 








dorsals 1 


17 


" 16 


3 


1 


.2 


left V. 2 


3 


1 


6 


" '2 


5 


3 


1 


1 


2 


1 


3 


3 
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Lingulella, sp ventrals 

Obolus lens " 

O longus " 

Bradorona observator-ligata. right v. 

Bradoria sonitator " 

B vigilans " 

B rugulosa " 

Indiana ovalis " 

Sckmidtella (?) pervetus .... " 

S (i) acuta ** 

Assise £.3/ 

Gray shale more sandy than the assise below ; some beds havs 
lish tint ; the spangles of a silvery mica, are larger than those < 
Some of the highest beds arc flaggy and more silicious. 

of the Acrothyra proavia-prima ? ventral 1, dorsal 

' ^^' *A crassa ?. . . . " 1 " 

*Acrothele proles *• 23 '' \'2 

Leptobolus atavus *' '' 1 

*L collicia. *' (» 

*L var. collis " 21 - IG 

Hyolithes, part of tube 1 

Leperditia (7) rugosa ventral I, dorsal U 

Bradorona perspicator-major.. . rii^ht v. 1 left \ . 

*Bradoria scrutator. •' '' 1 

Escasona rutellum " " - 

Indiana lippa " 2 ' 2 

*Solenopleura Bretonensis, heads 2, clioek. 1, pleura '^ 

*Eurypteroid Crustacean ? lioad 1. 

Though we have associated this assise with the r})|K'r lltcli 
Fauna, there are some changes in its species from the typical i. 
of that fauna. Acrothele avia is replaced by A. prolrs, to whicii tl 
resembling species in the Paradoxides lamellatus Sui»zr»no in Xev 
wick ; also the large Leptobolus is chiefly a variety of /. r<JIn'i 
presence of a Solenopleura might also be Ihou^lit to indicat* ciw 
with a higher fauna, but it has not the short eye lolx^ ..f h.- -- 
the Paradoxides Zone, and so may be considered iiw.ir j.iimiiiN 
have therefore thought it advisable to follow the lithol<'Lri< i' iml 
and include this assise in the Etcheminian. 

*The s]Hx;ie8 marked with an asterisk w^^rc found at (ull- li i 
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Fossils of thb Etchehinian tbrrane. 

Though remains both of Hyolithes and Orthotheca have been found at 
several horizons in the Etcheminian terrane, only at one locality are 
they in such a condition of preservation as to render it possible to make 
any attempt at designating the species. 

ORTHOTHECA, Novak. 

This genus is represented at no less than five horizons of the Lower 
Etcheminian, but in all cases the material representing the tubes of these 
worms is so imperfectly preserved that no specific reference can be 
made. 

HYOLITHES, Eichwald. 

Hyolithes c/! tenuistriatus, Linrs., PI. TX, figs. 4a and b. 

A large species of this genus occurs in company with Linguldla 
Selwyni in the gray sandstones of Young point, which is nearly related 
to the above Swedish species. It also resembles the Bohemian H, 
maximus, Barr., and the American //. princepSy Bill. 

Apical angle about 12''. No gro3ves were obsers'ed within the margins 
on the dorsal side and no furrow at the median line on the ventral side. 
This valve is somewhat flattened on the sides but much more convex than 
the dorsal ; on the average it is three times more convex, but the relative 
. convexity is variable. The edge of the orifice of the shell on the ventral 
side is slightly bowed upward in the middle, and near each end is a sinus 
where the growth line curves downward and then upward before crossing 
over to the dorsal side, hence the rising arch of the edge on the dorsal 
side belongs partly to the ventral side. 

The angles between the dorsal and ventral sides are sharp, especii^ly 
in the apical half of the shell. The lip on the dorsal side is strongly 
arched upward, and the surface strise correspondingly curved. 

Sculpture, — On both sides are distinct transverse strife, bat no longi- 
tudinal strisB. The inner surface of the shell is smooth and does not 
show growth lines. 

Size of the tube. Width at the aperture 14 mm. Shorter diameter 
at aperture 8 mm. Length of tube supposed to be about 50 mm. 
The lip projects above the tube about 5 mm. 

Horizon and locality. — Assise E. 2 (a ?) at Young point near George 
river station, N.S. 

6^—0. R. 



Hyolithee cf« 
tenuistriatufl. 



This species has a sharper emargination at the lateral angle of the 
aperture than is shown for H, tenuistriatua, Billings speaks of a similar 
notch in his species H. princepa^ but Mr. Walcott does not depict this 
feature in the examples he ascribes to Billings species. The Cape Breton 
species differs from H, excelleTis, Bill., in the sharper lateral angles of the 
tube, &c. 

Besides this species there are fragments of the tubes of Hyolithes at 
three other horizons of the lower Etcheminian ; they are, however, in poor 
preservation, and we have not been able to recognize the opercula of any 
form of this or the preceding genus in the Etcheminian rocks of Cape 
Breton. 

In the Upper Etcheminian of this island we have not found the remains 
of any Hyolithidse, though it is apparently in this part of the Etcheminian 
terrane that they occur at Smith's Sound in Newfoundland. The genus 
Orthotheca is exhibited there in great variety. On that sound the Etche- 
minian beds consist of fine argillaceous sediments of a red color, with 
some thin limestone beds, while in Cape Breton the Hyolithes-bearing 
beds are mostly coarse and sandy and abound in effusive volcanic materials. 
The difference in the genesis of the sediments in the two re^^ions may ac- 
count for the perfect condition of the fossils in the one, and their frag- 
mentary state in the other. 

i. — Development oj the genera Acrothyra^ Acrotreia and Acrof/tfle. 

)pment "^^^ value of small species of fossils in determining geological horizons 
Genera ig well shown in Tullberg*s monograph on the Agnosti, of wliicli genus 
:eta and certain types are peculiar to special horizons of the Cambrian and of the 
lele. Ordovician. A small fragment of rock only has been found sutVicient, 
when containing certain Agnosti, to detennine the age of a group of strata. 
I hope it may hereafter be possible to use the three genera aUo\e men- 
tioned in a similar way for determining the age of parts of the Ktohe 
minian and the higher Cambrian, where these g(Miora occur. It is as a 
contribution to this object that the writer presents here descriptions (»f 
sucn species and varieties as have been recognized in the Canadian 
Cambrian rocks. 

It will be seen that so far as our knowledge goes, th(i lirst two genera 
are among the oldest that have been recognized in the C;iml)iian roeks of 
Eastern Canada, since they are found along with the v(i]L.uii( s th.it iie .it 
the base of the Palaeozoic terranes, as well as higlier up in the Caiii 
brian; and they were distinct from each other, even at ih.it < uly tin;.'. 
The following table shows the distribution of th«sr < .uly forms -t 
Brachiopods in the Basal Cambrian rocks and their ivl.tii\ p ai^nn !.uce it 
Dugald brook at the several horizons at which they occur : 
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Distribution of Acrotuyra and Acrotreta in the Coldbrookian 

AND EtCHEMINIAN OF CaPE BrETON. 



These 8i>ecie8 and muUtions are 

deacribed in the following 

pages. 
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Distribution 
to Acrothyra 
and Acrotreta 
in the Basal 
Cambrian. 



N. B. — The figures in the colunmH ahow the number of individual shells examinefl. 
The horizons where the t^/pes of these 8[)ecie8 are found are marked by heavy faced 
numbers. Only the ventral valves are record«*d in this table. 



ACROTHYRA. 

In studying the earliest strata of th-^ Eo Paljeozoic of the island of Th) genus 
Cape Breton in Nova Scotia, Canada, the author has met with a form 
already described in the pages of the Bulletin of the Natural History 
Society of New Brunswick as an Acrotreta,* but which, from more perfect 
knowledge of the shape, habits and structure, he now thinks should be 
set off as a separate genus with the following characters : 

Quite small Brachiopods having the ventral valve elongate- conical, with 
the apex either overhanging the cardinal line, or but little in front of it. 
Orifice nearly circular, often oblique. Interior with a long, narrow, or a 
quadrate visceral callus, extending forward from the foramen about a 
third of the length of the valve and widening as it goes. 



•Acrotreta proa via, Bulletin of the Natural History Society of New Brunswick, vol. 
iv., p. 203. 



A distinct, usually high, cardiaal^ area extends from the foramen to the 
cardinal line. 



/ 





Dorsal valve as in Acrotreta. 

The difference in the form of the 
ventral valve distinguishes this genus 
from Acrotreta and is accompanied by 
difference of habit, etc. In Acrotreta 
the visceral callus is concentrated 
around the foraminal passage, and the 
shell appears to hav'e been of sedent- 
ary habit, since the ventral valve in 
many cases is found fossil in such an 
attitude as to show that it stood in a 
vertical position in the mud of the sea 
bottom when the animal which in ha 
bited it was living, the opening of tlie 
valve being uppermost. No such uni 
formity of attitude characterizes the 
dorsal valve. 

We find that the ventral valve in 
Acrothyra assumes ijuite a ditferent 
attitude. It lies in very many oases 
on its side, and usually with tlie open- 
ing of the valve uppermost. Moreover 
it is to be noted that on successive 
layers these valves lie with the uiiiho 
oriented in a fixed direction. From 
this it may be Int'ernHl that they ijive 
evidence herein of the action «'t' a »in- 
rent, flowing in a definite course and sweeping the valves in the direc- 
tion towards which the current set. They may have swung in tliis dire • 
tion by the pedicle while the animal was Jiving ; or when swept away l>y 
the flowing water, have presented the point of least resistance to the cm 
rent, as they sank to the bottom. In eitlier case we must rcgaid Arm 
thyra as living under different conditions fiom Acrotrri.i, whirh, as wr' 
have remarked, apparently had the apex of the veniyal \\u\r lnni* ! ii 
the mud. It is in accordance with these condition^ that wv hi\. in 
Acrothyra a visceral callus developed along the nifdian liji* i iii< \>^n'v.\ 
valve, as is the case in Lingula and other allitd u«ii.ri n ! I >:,imi: .. 
as is well known, had a long pedicle. 




Aerotht/ra proavia, mut. prima— 
1, Ventral valve — 2, Mould of the same 
—3, Same in profile — 4, Dorsal Talve-5, 
Mould of the same- 6, Same in profile. 
All maj^ified Y Upper Etchemin Shale, 
C. Breton, N. S. 
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AcROTHTRA SIGN ATA. Plate I, figs. 2 a-€. 

Bulletin Nat. Hist. Soc. of New Brunswick, vol. iv p. 377, pit 
xiii, figs. 2 a-e. 

Ventral valve — Oval, pointed at the umbo, beak depressed and sides Acrothyra 
compressed. Hinge area oblique. Interior, — There is a strong narrow 
callus, one third of the length of the valve, bounded by a raised ridge at 
the sides and in front ; at the front of this callus is an oval pit, from 
which a groove runs backward nearly to the apex of the shell, where it is 
supposed to connect with the foramen. Outside the callus, on each side, 
near the margin of the valve, are lenticular marks of the lateral muscles. 
About the middle of the valve the position of the anterior adductors ^s 
indicated by a faint impression of the lozenge or " heart-shaped " depres- 
sion. The margin of the valve is thickened. 

The dorsal valve is orbicular, strongly convex, and has a somewhat 
triangular appearence, because of the sides being depressed from the 
umbo, and because the front is strongly bent downward. Interior. — 
This shows a sharp, thin, median septum, for half of i he length of the 
valve. This ridge is broader and more distinct at the front ; at each 
side are lateral obscure ridges diverging from the umbo. Outside of 
th&se ridges are the lenticular imprints of the lateral muscles. 

Sculpture, — The surface of this shell (which perhaps is not the real 
outer surface) is shining, and has fine concentric ridges visible only 
with a lens. 

Size. — Length of the ventral valve, 3 mm. ; width, 2 mm. ; depth, *! 
mm. In the dorsal the length and breadth are equal, and the depth is 
less than that of the ventral. 

Horizon and locality. — This species is found in Assise b of the lowest 
Etcheminian division at Dugald brook, a branch of Indian brook in 
Escasonie, N.S. On a cursory examination the ventral valve of this shell 
might pass for that of a Lingulella, but the closed deltidial area is that of 
Acrotreta and Acrothyra ; the form of the dorsal and the nature of the 
interior show that the species is closely related to Acrotreta. 

ACROTUYRA SIGNATA SERA. PI. I, figS. 3 a-f. 

Bulletin Nat. Hist. Soc. of the N. Brunswick, Vol. iv, p. 383, pi. xiii, fign. 3, a-f. 

Valves corneous, thick, especially the ventral. General form orbicular, Acrothyra 
with the umbo of the ventral projecting. 

Ventral valve nearly circular in outline, and with the back either 
straight, or slightly hollowed near the apex, and rounded down toward 



the front margin. The margin is somewhat straightened at the hinge, 
and there is a depressed pseudodeltidium, with a narrow striate area on 
each side. The area is at right angles to the base of the valve, which, 
when viewed from the side, has the margin somewhat arched up at the 
front and back. Interior. — This has near the hinge a thick rectangular 
callus, hollowed at the middle, with a depression that deepens toward the 
hinge ; from this it is divided by a low transverse ridge, behind which 
is a pit leading to the foramen, which is just behind the umbo. On each 
side of the callus, two low ridges extend forward at a wide angle, and 
limit the area occupied by the lateral muscle scars. The position of the 
central group of muscles in front of the callus is not clearly defined. 

The dorsal valve is orbicular and the umbo depressed. Two broad 
obscure ridges radiate from the umbo to the sides of the valve. When 
viewed sidewise the valve is seen to be bent down both at the anterior 
and posterior ends. Interior. — The most prominent feature is the median 
septum, which is usually visible from one-sixth of the length of the valve 
from the back, to the middle of the valve. A pair of diver«^ing grooves 
originate at the hinge line, and forward, towards the sides of the valve, 
divide off the space occupied by the impression made by the lateral 
muscles. Midway between these grooves and the median septuni, are 
two faint vascular ridges. The margins of both valves a? e thickened and 
flattened. 

Sculpture. — This consists of fine concentric ridges with smooth intervals 
between ; the known surface is smooth and shining, but there are frag- 
ments of what appears to be an outer layer, with a dull, minutely granu 
lated surface. The surface is often ridged with growth line^^, especially 
toward the anterior margin. 

Size. — Length and width of the valves equal, 21 mm. The depth of 
the ventral is 1 J mm. ; that of the dorsal, 1 mm. 

Horizon and locality. — The Assise \c of the Ktchcminian at Dugald 
brook, Escasonie (C.B.) N.S. 

This differs froia the type in the shorter and wider shell, nprii;lit liini:'' 
Tacteris- ^^®*» wider visceral callus, and straighter l>tck of tli<^ \riitiiil \alv«'. 
chemi- From A. signata prima in the more regularly couiral form of ihr vontiai 

THUS. . . * 

valve. This genus is particularly Etcheminian, tliero iH-in^ i wo <ju>>ir\-> aiM 
several varieties or mutations in the strata of this ai: •. h v,«, m^. likely 
LinyuleUa {1)inf/aia of the Protolenus Fauna hc^loii::- lo A i r!i\ t a . if - . 
the genus ranges up into the base of the St. Jolui i- ii ii-- 
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Oonotreta, of Walcott, an Ordovician (Trenton) genus is a later 
development from the Acrotretoid phylum, differing in the form of the 
visceral callus, which is pointed in front, in place of expanding, as in 
Acrothyra. Analogy, however, would lead us to infer that this genus 
also was free-floating by a long pedicle, and not sub-sedentary, like many 
species of Acrotreta. This type of Brachiopod — Acrothyra — is one of the 
earliest known in the Palseozoic rocks of Canada, being found in shaly 
layers in the midst of the eruptives which mark the advent of Palaeozoic the*^sremw. 
Time in Eastern North America. 

ACROTYRA SIGN ATA — TARDA. PL TI, figS. la-C?. 

Bulletin Natural History Society of New Brunswick, vol. iv. p. 364, 
pi. xiv, figs. 1 d-d. 

Only the ventral valve known. This is tumid, with a broad low umbo, 
and convex on the median line. Interior. — Distinguished by two short Mu^^tion 
prominent grooves that end abruptly, short of the end of the callus ; the tarda, 
callus is narrow and has a low ridge along the middle ; it ends 1 \ mm. from 
the hinge, and the two lateral grooves are about 1 mm. apart. Outside of 
the two grooves above named are low crescentic ridges in front of the lateral 
extensions of the hinge line, that enclose the scars of the lateral muscles. 

The dorsal valve has not been separated from that of Acrotreta papillata, 
which occurs with it. 

Sculpture. — This, on the lateral slopes of the valve, consists of fine, 
closely set ridges, visible only with a lens. 

Size. — Length, 2i mm.; width, 3 mm.; depth, H mm. 

Horizon and locality. — In the gray shales of E. 1 c and d at Dugald 
brook, Escasonie, (C. B.) N. S. Common in the latter assise. 

This mutation is distinguished from Acrotreta papUlata, with which it 
is associated, by the form of the callus, etc.. and from Acrothyra aignata 
(typical) by its flatter callus and deeper and shorter lateral grooves ; the 
same characters distinguish it from A. signatn-prima and A. signata-sera. 

Acrothyra sigxata — iorta. PI. I, figs. 4 a-J. 

Bull. Nat. Hist. Soc. of N. B., vol. iv, p. 385, pi. xiii, figs. 4, a-f. 

This rather tumid form has an overhanging beak. Ventral valve broadly Mutation 
ovate, bluntly pointed, convex along the back, especially toward the front ^'^^ 



of the valve, where the curve becomes abrupt. Interior — A callus about 
three times as long as its width in front, eSLtending from the beak one- 
third of the length of the valve, sometimes there is an apophysis in front 
of it, of equal width, sometimes an apparent extension of the callus, with 
a median ridge dividing it lengthwise. The callus usually has a transverse 
raised thread towards the posterior end, and sometimes another near the 
front. A faint, narrowly triangular hollow, divides the callus from the 
impression of the lateral mui:cles. 

The dorsal valve is oblately orbicula,r in form, with inconspicuous umbo. 
The valve is somewhat depressed in the middle and toward the front. 
Interior — This part of the valve exhibits a medium septum in the poste- 
rior quarter of the valve, and behind it two lateral septa, that fork from 
near the umbo ; the place of the lateral muscles is faintly marked. 

Sculpture. — Of fine concentric ridges, as with other forms of this 
species. 

Size, — Length of ventral, 2 mm.; width, If mm.; height, 1 mm. to 2 
mm. Dorsal length. If mm.; width, 2 mm.; height, about A mm. 

Horizon and locality. — Fine, greenish-grey calcifeious sandstone of K. 
2 c. at Dugald brook, Escasonie. Not rare. 

This mutation shows a change in the direction of A. j)roavia of a 
higher horizon described below. * 

The ventral valves lie on their sides on the layers of tlie rock, but s(»me 
dorsals are on edge. 

ACROTHYRA PROAVIA. PI. 11, tlgS. 2 ((-fj and 3 ft-/'. 

Acrotreta proavia, n. sp. Nat. Hist. Soc. N. B. Bull., \'ol. iv, ]>. Jo:'., 
pi. iii, figs. 2 o toy. ; ibid, p. 386, pi. xiv, fii^s 2 a-(/, and 3, (/ /. 

Shell-substance calcareo-corneous. The lljiii outer nust >oifi<': i;Mo 
wanting from corrosion, abrasion or absorption. 

Ventral valve oblique conical, with a prolonged hvnk. ( 'ardinil arr.i 
narrow, as is also the pseudo deltidiuni ; in the pseudo (liltidiii.n neai- tiir 
apex is a small oval tubercle, between which and the ajM x, the t". -la.n n 
is supposed to be situated. The valves slope cxa-nly down tVom ih.- ., j r.\ 
to the anterior and lateral margins. No goo<l exampUs ot tii.' o/ ,/. .• ..f 
this valve have been obtained ; imperfect ones show i\v.> Nini'i! iiii.-^ 
enclosing a narrow visceral callus, and extendiriL: i- i-r <|..\vii tr".:i . 'f 
apex on one side, as the hinge area does on tlu* oth* i ; H;' t;..ut m 114 v 
exhibits on the interior a row of about ten radiaiinj •. : > 11 ,1, i.i.oh 
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rhis T&lTe i« onen azki;ilate with one. someumes ^seTend stiong gnx^res 
xmceauic u> the ombo, marking periods of rest in the growth of the 
ihell : correspcxfeding ridges are found on the deltidial anuL 

The dorsal valve is roand. and hroadlj rounded in front ; the contour 
of the surface is varied br a moderate pi\>jection of the umbo behind, and 
by a slight ^ttening of :he valve in front* giving the valve a rounded, 
slightly triangular relief. The interior ha< the impression of a pair of 
muscles in the umba whence a low ridge extends forward acroe» the 
valve. Nt>t infrequently the edges of this valve are flattened, and one 
or more grooves, concentric to the umbo, marking stages of growth, 
indent it. 

Sculpture — A strong lens reveals a series of concentric strue on the 
>urface on some examples of this shell, there being about 20 in the space 
of a millemetre. Between these ridges a still stronger magnifier ^1 inch 
objective; shows a fine granulated surface with occasional rows of coarser 
granule<^ parallel to the concentric stria\ On the inner, chit inous surface 
there is a similar oro amen tat ion. but less distinct than that on the sur- 
face of the outer layer. 

Siz^, — Length of the ventral valve in the largest examples, 3 mm. ; 
width, 2 moL The dorsal valves in l»th diameters is 2 mm. Depth of 
the ventral valve from the beak 1 ^ mm. ; that of the dorsal at the middle, 
^ mm. A great majority of the valves are smaller and of the size given 
10 the original description. 

U&rizon and locality . — In the Assise ^, common ^and less common in 
d where it is larger) of the upper Ktcheminian, Dugald Brook, Kscasonie, 
Cape Breton. Very thiu shells are found on the highway at V. McPheos 
in Assise e. 

There is a good deal of variation in the form of the ventral valvos of this 
species. Tlie majority are of the dimensions given, but sometimes the 
width of the valve is equal to the longest diameter. Also the concentric 
furrows of growth are in some examples so profound as to give the ventral 
valve, when slightly distorted obliquely, the appearance of a minute 
Raphistoma. 

This species differs from all others of the Acrotretina» known to me, except Attitude of 
L. injiata of the Protolenus fauna, in the high overhanging apex, which ^***^ ^^>**^*^ 
in the typical form projects one-quarter beycmd the base of the valve, but 
in one variety from Assise ?, one-third beyond. As a result of their form, 
the ventral valves of this species, in place of standing erect like many of 
those of the genus Acrotreta, rest on the dorsal side, on the laytTs of the 
shale in which they are imbedded, and except for their marked convexity 
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might be mistaken for those of a minute Lingulella. As they occur 
scattered over the layers of the shale they also strongly recall the ordi- 
nary aspect of the conical teeth of fishes, brilliant with black enamel. 

No described species of Acrotreta is as small as the more abundant 
▼alves of this species, though A, gemmuld of the Protolenus fauna approa- 
ches it in that respect.* 

jlanoe Sir William Dawson has called attention to the resemblance in struc- 
^' ture between the shells of HyolithidsB and the Brachiopoda, and has com- 
pared the ventral valve of a Brachiopod to the tube of a Hyolithes. Had 
Sir William been acquainted with this species ho would have found it a 
good example for comparison. This will be seen if the ventral valve Im- 
so oriented as to make the areal side correspond to the ventral side of a 
tube of Hyolithes. The dorsal valve with its round form and exceiilric 
umbo, with radiating lines, also resembles the operculum of a Hyolithes. 
A detailed comparison of this species with certain Hyolitidfc has been 
made in an article contributed to the Royal Society of Canada (Trans. 
New Ser. Vol. VII., Sec. IV. p. 93). 

tenzea A study of layers of the shales of the horizon E. 3 ^ ., studded with tlie 
linian valves of this species, failed to reveal any ventral valves^, showing clearly 
" ^* a thickened callus. For the relationship of this species we have therefore 
ver. to depend on the forms prima and craiaa, both of which pos.s«»ss a narrow 
callus. These show that these three forms are of the .^aiue «^'enus as A. 
Bigtiatct^ but of a different species, and reveal a series i i the u]>j)er Etche- 
minian Fauna parallel to the Signatioi the lower fauna ; they are distin- 
guished from the latter by their narrow visceral callus. The Jibsence of 
a thickened callus in the typical form of A. proavia would seem to show 
that the pedicle in this form was slender and weak, and from iho fact that 
this shell, above all its fellows, shows a perfect orientation in one (itrec- 
tion, as imbedded in the shale, there is a presumption that the ])edicle 
was also long, enabling the animal to swing in the current.s of th(> t^e.i in 
which it lived. Often the ventral has an even slope alon<; the I>ack, 
but many old valves, especially long ones, show from two lo thro« 
heavy concentric ridges, marking stages of the i^rowth of the shells. 

>nal Interior, — The ventral valve of this species has a r,uiie stnall tuherc 

?^y in front of the foramen. Two-fifths from the a})ex of ih«' vetiiialval 
there is a shallow depression on the interior surfacr, w In'rli, l»y analo 
with mut. />rtma should mark the position of the centt.ii iiHi-srl. ....a 
On each side of the shallow depression a shallow ^rn)Vi' mus i-.n-^w 
toward the front of the valve. Some examples A\n\\ a nnJi.n ami 
lateral septa in front of the shallow depression. Faii:t r.o.' -. •jui 



•Trans. Rt)y. Soc. Can. Vol. xi, p. 87, vl. xvi, fi;:^ l' < 
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forward on each side of the front slope of the ventral ralve, may indicate 
the position of vascular trunks. 

Interior. — The dorsal vcdve has inside a median and two lateral ridges. 
On some valves the median ridge extends only so far as to divide the pits 
of the cardinal muscle ; in others it extends to the middle of the valve. 
A pair of median pits are sometimes visible near the end of the median 
septum, one on each side of it. 

ACROTHTBA PROAVIA-PRIHA, PI. II, figS. 4 O-/! 

Bull. Nat. Hist. Soc. of N.B. vol. iv, p. 389, pi. xiv, figs. 4 a-/. 

Ventral valve triangular ovate, about twice as loncj as wide, prolonged Mutation 
mto a long pointed beak, and rounded and bent down in front. 

Interior, — This exhibits a long narrowly tapering callus originating in 
the beak at the foramen ; the callus is a third of the length of the valve, 
or more. In front of the callus is a shallow transverse depression, 
marking the position of the central group of muscles. 

The dorsal valve is nearly circular, projecting at the back, where there 
is a somewhat low I eak, and rounded down more at the front than the 
sides. Interior. — A median septum is visible, dividing the pits of the 
cardinal muscles. A shallow median ridge traverses the middle of the 
valve, which is flattened at each side near the hinge. The edge of both 
of the valves are flattened and thickened, also the apical thiid of the 
ventral valve is thicker than the middle of that valve. 

Sctdpture, — This consists of a very fine granulation, with frequent, • 
thread-like, concentric ridges. 

Size. — Ventral valve : length, 3 mm. ; width, 2 mm. ; height of the 
cardinal area, 2 mm. Dorsal valve, 2 mm. in each diameter ; depth, 
^mm. 

Horizon and locality, — E 3 a = base of the upper Etcheminian shale 
at Dugald brook, Escasonie (C. B.), N. S. Frequent. In this rock the 
ventral valves of Acrothyra lie flat on the layers. Also a valve appar- 
ently of this form, 3x2 mm., from E. 3 /!, occurs at Gillis brook, a 
branch of Indian brook, Escasonie. 

This mutation is distinguished from the type by its greater size and by 
the possession of a chickened callus. 



ACROTHYBA PBOAVIA-CBASSA, Pl^^ II, figS, 5 a^. 

Bull. Nat. Hist. Soc. of N. B. vol. iv, p. 389, figs. 5 a-c. 

by Only the ventral valve known. This is &hort, tumid and conical, 

Interior. — ^This possesses a narrow callus, four or live times as long as 
wide, and nearly a third of the length of the shell. At the front of the 
callus are two small oval scars divided by a faint septum. The callus is 
concave and extends back nearly to the beak. 

Sculpture, — Some fragments of the surface which are preserved show 
fine, close set, concentric ridges. 

Size. — Length, 2J mm. ; width, 2 mm. ; height, 1 J mm. ? 

Horizon and locality. — Lower layers of the assise E. 3 r^ at 
Dugald brook, Escasonie (C. B.), N. S, Also a doubtful ventral from 
E. 3 /. at Gillis, Indian brook, Escasonie. Scarce. 

This mutation is distinguished from the type and from mutation 
prima by its robust form, and from proavia, the type, also by the posses- 
sion of a thickened callus. From the mutations and type of A. signaia by 
the narrowness of its callus. 

Of the two species of Acrothyra herein described, signaia was found 
specially to characterize the lower half of the Lower Etcheminian fauna, 
being found most abundant in the middle measures of this set of beds. 
It is not, however, limited to these measures, but by mutations is 
sparingly represented in the upper part of this lower fauna. 

Acrothyra proavia^ on the contrary, has been found only in the Upper 
Fauna, and mostly in its higher part, where some layers are crowded 
with thousands of these litte shells. 



ACROTRETA. Kutorga. 

reta While this genus appears as a contemporary of Acrothyra in the 

rative earliest Baeal Cambrian, it seemingly lived on after the latter had passed 
away. But throughout the Coldbrook and lower Etcheminian ineasnres, 
it is quite subordinate in numbers to Acrothyra, and we have nf)t founfl 
it at all in the upper Etcheminian. Throughout tlie true Cambrian in 
the Acadian Provinces, however, these conditions wen reversed, f<tr. 
with the doubtful exception of Liiiguldla. {Acmfhiini i nijluhi of tlu 
Protolenus fauna, an undoubted example of the ^eiius Aerothyra i^ 
unknown to me above the Etcheminian horizon, ind A( Ktiet.i has full 
possession of the field in the higher Cambrian zone>,. 



• 



anee. 
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Acrotrbta( papillata, pi. Ill, figs. 2 af. 

Bull. Nat. Hist. Sec. of N. Bruas'k, vol. iv, p. 390, pi. xv,fig8. 2 a-f. 
(Calcareo-)oomeou3 valves moderately arched, nearly orbicular, ventral Aorotreta 
valve with a moderately elevated umbo^ one-fifth from the back of the '*^^^^ ^ 
valve ; the back of the valve somewhat concave toward the umbo, but 
convex toward the front margin. There is a concave pseudo-del tidium, 
and the side slopes of the hinge area are convex. Interior — In this 
the visceral callus is short, sub-circular, and marked at the middle by a 
deep circular pit ; at its sides, obscure, short, straight, diverging grooves 
are usually seen within the circular groove that surrounds it. 

The dorsal valve is moderately arched, the slope being steepest toward 
the umbo, which is but slightly raised. On each side of the umbo flat- 
tened slopes run along the sides of the valve in the posterior half. There 
is a shallow median sinus on the beak of the valve, which widens toward 
the front. Interior — Under the beak is a boss from which a median 
septum runs forward, that forks about a fifth of the length of the valve 
from the hinge line ; from the space between the forks, at a third of the 
length of the valve from the hinge, the median septum reappears, widens 
and terminates at a point nearly a third from the front of the valve. On 
each side of the umbo are pits of the cardinal muscles and outside these, 
in advance of them, and near the margin, are large scars of the lateral 
muscles. 

The margins of both valves are flattened and thickened. 

Sisulpture. — This shell has a dull, minutely granulated surface, across 
which run narrow ridges concentric to the umbo^ wid^y spaced in the 
middle of the shell, mora closely arranged to^pand< the- margin^ and closely 
crowded and' narrow^ on each side toward the hinge. 

Size. — Ventral, 2 J mm. long, 2^ to 3 mm. wide, and 1 J mm. high. 
Dorsal, as the ventral, except th ^t the height is about ^ mm. 

Horizon and. locality, — E. 1 d^ the Gregwa shale of th& Etoheminian at 
Dugald brook, Eseasonie, (C.B.) N.S. Ck>mmon. It occurs also in 
Assise K 1 c. 

Va«. lata, pi. Ill, figs. 3 a-^. 

Bull. Nat. Hiit. Soc. of N. Bruuswick, vol. iv, p. 391, pi. xv, figs. 3 a-c. 

In examples from Boundary brook the form of the callus in the interior Variety 
of the ventral valve varies from a perfectly circular elevation to one that ^^^^' 



is somewhat squared at the sides ; the groove outside of the callus is 
somewhat indistinct. On each side of the foitemen is sometimes a short, 
sharp furrow directed forward. In the dorsal valve the depressed posterior 
lateral slopes and the somewhat flattened anterior slope give the valve 
a triangular appearance. The interior shows a pit at the hinge area, 
which is narrow, and thence a narrow median ridge runs nearly to the 
middle of the valve. An inconspicuous lateral branch is thrown off each 
side of the median ridge. 

Horizon and locality, — The assise E. 1 rf, on Bou&dary brook, Esca- 
sonie, (C.B.) N.S. 

ACROTKBTA. sp. 

A species of this genus occurs in the sandstone of E 2a at Youn<;s 
point with Lingulella Sehvyni. It is rare, and only a dorsal valve has 
been found. 

Development op Acrotreta. 

opment This is one of the most conservative of the genera of the Cambrian an«l 
fo re Ordovician. Though its species occur at intervals at various horizons in 
these Systems the uniformity of size and sculpturing is remarkable. Though 
so uniform as regards their outer surface, the various species of Acrotreta 
present differences of moulding of the interior of the valves, especially of 
the ventral valve by which they may be distinguished. This may be seen 
by consulting the figures of some of the Canmlian Cambrian species given 
on plates iii, iv and xviii, where especially in the moulds of the ventral 
valves marked differences of form of the inside surface is apparent. As re- 
gards the moulds of the interiors of the dorsals also, the differences are suih- 
ciently marked. (Compare with each other, figures 2y, 4c and 5A of plate 
iii, 2g of plate iv, and fig. 2 of plate xviii.) The ornamentation consists 
of a fine concentric striation, only visible with a strong lens. The 
size did not increase more than about four- fold in area in the va>-t 
space of time included in the Cambrian and Ordovician Systems. Con 
trast this with Paradoxides, which increased in area an hundred fold in 
the first two sub-faunas of the Paradoxides Zone. Th«se sub faunas pei- 
haps do not cover more than a twentieth of the space of Lfclogical time 
represented by the range of faunas in the followiriL; u\h\r. 
The series of Acrotreta run in size about as follnw s : 
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SiZB AND FORM OP THE VeNTBAL VaLVE IN SpECIES OF ACROTRETA 

OF THE Cambrian and Ordovician 



Horizon 

or 
Group. 



Coldbrook \ 

Group. / 

Lower I 

Etcheminian. / 

Etcneminian. ?j 
Protolenus "I 

Fauna. I 

Lower 1 

Paradoxidee. / 
Upper \ 

Paradoxides. j 
Dolgrelly, ? 
Dolgellv, 
Tremadoc, 
Tremadoc, 
Arcnig, 
Llandeilo, 

u 

EtageD. 



Name and reference. 



A. papillata— prima, PI. xv, fig8. la toe 

A. papillata, PI. xv, fig8. 2a to/ 

A. gemma, (Bill.) Walcott* 

A. gemmula, t PI* xv, figs. 4a to d. . . . 
A. Baileyi X PI. xvi, fige. la to d. 

A. BOcialiB, v. Seebach,§ 

A. gemma, (Bill), Walcott* 

A. bisecta.ll PI. xvi, 2a tog 

A. of. Bocialifl (Seeb), Brogger** 

A. sipo, PI. xviii, figs. 1 and 2 

A. gemma, Billingstt 

A. subconica. Kutorga'^ 

A. Nicholsoni, Davinson, §^ 

A. babel, Barrandeill' 



In Millimetres. 






2 

24 

24 

14 

34 

3 

3 
3 

I' 
4 



J3 
•5 



2i 

3 

3 

14 

4 
3 



2 
3 
2 
4 
4 
2i 



a 



Table showing 
*S enlargement 

. aB , and change o£ 
'.2j3^ forni in 

b^.fcp Acrotreta. 

2L;-' « 



2. 
2.4 

1.6 
1.6 
3.- 

1.5 

1.4 
1.3 
1.3 
1.2 
1. 
.85 
.94 
1.1 



It will be uoticed that not only are the later species as a rule larger, 
but they are proportionately higher. Also we may observe that there were 
two lines along which there was a divergence in the relative height of the 
ventral valve. A Baileyi had low umbones and approximated in form to 
Linnarssonia, a genus which, so far a? has been observed, appeared in the 
Canadian Cambrian a little before it. The other and main line of develop- 
ment culminated in the high umboned species of the Ordovician faunas. 

For information regarding several European species of Acrotreta I am 
indebted to Mr. Gilbert Van Ingen, of the School of Mines, Columbia 
College, New York. 



♦ BuJ. U. S., Geo!. Survey No. 30, p. 98. 

t Trans. N. York, Acad, Sci., No. XXVIIT, p. 126. 

t Trans. Roy, Soc, Can., Vol. Ill, Sec, FV, p. 3« 

§ Brachio]xxla Paradox. Beds, Sweden, Linrs. p. 16. 

IF Nat. Hist. Soc., N. B., Bull. No. XIX, p. 275. 

** Die Silurisch, Etagen 2und 3, p. 46. 

ft Paleozoic Fossils, Vol. I, pt. 1, p. 216. 

tt Monog. Br. Brachiopoda, Vol I, pi. IX. Fischer, Conchyliologie p. 1266. 

§§ Monog. Br. Brachiopoda, Vol. I. pi. XVI, Vol III, p. 338. 

ilil Syst. Silur. Bohem, Vol. V, pi. 95. 
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ACBOTHELE linnarsson. 
AoKOTHBLB AYIA. PI. V. Figs. la to/and 2a and 6. 

lele Aorothde avia, n. sp. Nat. Hist. Soo. Bull, vol. iv, p. 202, pi. iii, figs. 

a to A. 

Bull. Nat. Hist. Soc. of New Brunswick, vol. iv, p. 396, pi. xvi, figs. 
1 a-/ and 2 a-6. 

A rather large species with oblately oval valves and a thick horny shell. 

Ventral valve somewhat concave in front of the apex. This valve has 
a triangular, somewhat convex, high area, including a narrow, slightly 
convex, pseudo deltidium, divided into two equal parts by an obscure 
central groove. There appears to be a foraminal opening at the slender 
pointed apex. 

The interior of the ventral valve is marked by a shallow circular pit, 
on each side of the pedicle opening ; and behind, at the margin, is a 
shallow triangular pit, resembling the pedicle groove of an Obolis. In 
front of the pedicle opening is a strong oval tubercle, on each side of which 
extend the ridges that bound the oval centre of the visceral cavity. Four 
low vascular ridges extend forward from this oval area to the anterior 
margin of the valve. The parts of the interior of the shell, above des- 
cribed, are enclosed by an ox-bow shaped groove, resembling the impres- 
sion of vascular trunks ; these trunks have about four anterior branches, 
and each trunk extends nearly to the front of the valve. On the lateral 
slopes of the shell are three crescentic grooves, which may be accidental 
and due to pressure. 

The dorsal valve is strongly bent down behind and in front. The urab< 
is slightly prominent, is appressed, and is close to the posterior margii 
The sides of this valve have about a dozen radiating, branching, crenulaK 
ridges, that extend to the margin. The interior of the dorsal va've li 
a strong median septum, extending to the middle of tho valve ; at the e 
of this ridge is the -central muscle. Scars of the latter aie seen on eo 
side of the broad end of the median ridge, near its end. On each s 
of the median ridge at the cardinal margin are two pairs of muscle sc 
From the posterior part of the shell several faint radiatin^j: i id^ts ext 
toward the front margin. 

Sculpture. — The surface of the valves i> marked liy iiitLrular, cor 
trie, rounded ridges, that frequently anastonn^sc ; and ili.' fioni c 
ventral valve and the sides of the dorsal valve ha\ c a nujulx r t.t radi 
ribs. The sculpture is very variable; on the r<Mitf d ]nt ..f tli»' 
shows an irregular network of low, rounded ridi^ts : on tin 
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valve these ridges are more regular in their course ; and on the margins, 
especiallj of old shells, they are stronger and more continuous. There is 
also much variation in the distinctness of the features of the interior, 
both of the dorsal and ventral valves, the smoother shells being thinner. 
There is no trace on the interior of the dorsal valve of the ridges on its 
lateral slopes. 

Sissi, — Length 9 mm. ; width 10 mm. or more. Depth of the two 
valves together 2 mm. or mora 

Horizon and Locality. — In assises d and e of the Upper Etcheminian 
(K 3 cl and e) Dugald brook, Escasonie, N.S. 

As the outer layer of this shell is thin and fragile, the strong inner Acrothele 

1 11*11111^ 1 »via compared 

layer is the one most commonly exposed, and might be thought the real with other 

suifaoe. The outer surface has an ornate sculpturing, while that of the ^P^^^- 

second layer is smoothed. This species of Acrothele is distinct from all 

others by the long tubercle or callus in front of the pedicle opening. The 

rilw of the outer surface of the lateral slopes of the dorsal valve are peculiar 

to it. A, Matihetm and its varieties have no such ribs. A. McUthetvi- 

prima has a granulate-latticed surface, but no lateral or anterior ribs. A. 

MaUhewi-costata also has a granulated surface, and ribs on the front of the 

ventral, but none on the sides of the dorsal valve. The varieties of A. 

MaUheun also have the foramen nearer the cardinal margin than is the 

case with this species. 

Examples of this species occurring in the Assise E. 3d differ from 
those of A. abavia occurring with it, in the thinner corroded valve^i 
larger size and oblate form ; chey are doubtfully referred to this species 
for the ventral valve is more concave in front of the umbo than are the 
typical shells occurring in Assise K 36. It does not flake at the middle 
layer of the shell as A. abavia of the same assise does. 

In Assise E. 3d valves appear, which, by their oblate form and surface 
markings, may, without much doubt, be referred to this species. Not 
only are they broader than the Acrotheles of the lower assises, but they 
are larger, some valves attaining 9} mm. in width. An exterior of a 
ventral which is nearly one-half wider than long, and an interior of a 
dorsal about a third wider than its length, are figured. 

In the examples from this horizon the ventrcds show surface markings, 
hinge area and foramen ; their interiors show crescentric grooves of the 
vascular trunks, and at the margin, prints of its branches. Some of the 
dorsals show the surface sculpture ; others, which have the interior ex- 
posed, show median and lateral ridges, vascular lines, &c, 

7J— o. n. 
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Variety 
puteis. 



A. AYiA-PUTBis. PL lY, figs 5 a and b. 

BuU. Nat. Hist. Soo. of N. Brunswick, Vol. IV, p. 398, pi. XVI, figs. 
5, a-b. 

This seems to be a variety of A, avia. It differs in the possession of a 
pair of pits, one of which lies on each side of the space between the fora- 
men and the visceral callus, partly overlapping each. The visceral callus 
is quite short in this form and has but little prominence. The ridges on 
the surface of the valve are more regularly concentric than in the type, 
and more sharply cut ; about ten are found in the space of one millimetre. 
The cardinal area is curved forward towards the top, and finely striated. 
The foramen is about a fifth of the length of the valve from the cardinal 
line, and the front of the callus about a third. Vascular trunks and 
branches are visible on the surface of the ventral valve as in the type. 
The dorsal valve does not sensibly differ from that of A, avia. 

Size, — The largest valve seen was 8 mm. long, and about the same 
width. 

Horizon cmd locality, — Found in the Bretonensis shale (E. SJ.) at 
Gregwa brook, Escasonie, Cape Breton. Frequent. 



Acrothele 
aba via. 



Acrothele abavia. PI. IV, figs. 3a to d, and 4a and 6. 

Bull. Nat. Hist. Soc. of N. Brunswick, Vol. IV, p. 398, pi. XVI, figs. 
3 ch-d, and 4 a and 6. 

Outlines of the valve nearly circular. Length of the hinge line less 
than a third of the diameter of the valve. 

Ventral valve rather flat, with the umbo slightly raised. The umbo is 
about one-quarter of the length of the valve from the cardinal line. In- 
terior. — In the examples known from the horizon E 3^/., the interior is 
smoothly moulded, except along the front slope, where faint vascular 
grooves may be detected, but in those from E. 3/>., a visceral callus is 
faintly outlined, with a swelling on the middle ; some valves here have faint 
impressions of vascular trunks on each side of thecalhis, ruiining forward. 

The dorsal valve has its greatest height near the mitidie, and has an 
appressed umbo, close to the hinge line : the lateral in.i!L^n<, in the p..^ 
terior half, are revolute. Interior. — A median septum st.irtint; u<Mr the 
hinge line, extends across the middle of the valve t*» ncnly onethiid 
from its front; it is widest in the middle and fades away t<> a point in 
front. On each side of it is a vascular grove, (h<' paii r.<]iatin^ ticin 
near the umbo and extending nearly to the front inaigin : tl- y are nearly 
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as far apart at the front as half of the width of • the yalve. Another 
pair of such grooves, about half as far apart as these, are faintly impressed 
on each lateral slope of the valve. The visceral cavity is faintly marked 
out by striated lines in the posterior half of the valve, and has an irregu- 
lar arched fronts projecting near median septum towards the front of the 
valve. Faint vascular strise are visible on the median area towards the 
front of the valve. Some examples from the horizon E 3 6 have a shorter 
septum, and show the position of the central and lateral muscles closer 
to the hinge line. The shells are more oblate. 

Sculpture, — This is only known near the side of the valve, where it 
consists of fine, closely set^ more or less tuberculated ridgte, parallel to 
the margin. 

Size. — Length and width equal, 7 mm. Depth of the ventral valve 
about of a millimetre ; that of the dorsal 1 mm. 

Horizon and locality, — All the horizons from E. 3a to E. 3^, (except E. 
3cf,) at Dugald Brook, Escasonie, N.S. 

The Acrotheles of E. 3c are much corroded, and do not show the 
characters well ; they are mostly moulds from which the shell has been 
exfoliated. One ventral shows well the hollow behind the hinge area, 
and the foramen. 

Examples from the assises E. 3e. have in the ventral valve quite a small 
tubercle in front of the foramen ; the visceral callus extends half of the 
len:;th of the shell, and at each side in front are sometimes seen pits of 
the adductor muscles : on each side of the callus a groove run out toward 
the front margin. Some examples show a median and two lateral septa 
in front of the callus. Often the shell has an even surface to the margin, This the < 
but frequently there are a few strong concentric ridges that jnark stages Acrothel 
of growth. 

The dorsal valve of this species (from E. 3«) has inside, a median and 
two lateral ridges ; on some valves the median ridge extends only so far 
as to divide the cardinal muscles ; in others it extends to the middle of 
the valve. A strong pair of median pits are sometimes visible near the 
end of the median septum. 

This is the oldest undoubted Acrothele detected in the Eopalsdozoic 
rocks of Eastern Canada. Almost all show only the interior surface, or 
intermediate layers of the shell. One ventral has a 'cor roded outside, 
with traces of concentric ridges. 
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ACROTHBLB PR0LK8. PI. Y, figS. 3 a tO 0. 

Bull. Nat. Hist. Soc. N. Brunswick, toL iy, p. 400, pL xvi, figs. 3 <p-e, 
1« General form lenticular witb die nmbb of the yefntral valve projecting. 

The length and breadth of the valves of this species are sometimes 
equal, though usually the width is somewhat greater. 

The ventral valve is convex on all the slopes, except close to the umbo, 
where it is slightly concave in front. The umbo is low, and is about 
one-seventh of. the length of the valve from the hinge line, the area is 
about 1 mm. long and the length of the hinge line nearly one-third of the 
width of the valve. Interior, — This has an obscurely lozenge shaped 
callus in front of the foramen, up(m which at the posterior end is a small, 
more elevated portion. On each side of the callus is a pair of vascular 
ridges, marks of the advance of the central muscles. A pair of short 
ridges, near the hinge line, are of the nature of teeth outlining sockets for 
the articulation of the two valves. Faint curving ridges in the anterior 
part of the valve appear to be vascular trunks ; these fork toward front, 
and show eight or nine ridges with corresponding depressions along the 
anterior margin. 

The dorsal valve is more regularly lenticular, but more abruptly bent 
down behind ihan elsewhere, the umbo is depressed, and not easily recog- 
nizer!. Flattened valves exhibit costse radiating from the umbo, but not 
reaching the margin. Interior, — This shows a strong, broad median 
septum extending nearly half of the length of the valve ; at the front it 
fades away into fan-like ridges that rapidly sink to the level of the valve. 
On each side in the cavity of the valve, and extending nearly as far for- 
ward as the median septum and, diverging from it, is a pair of sharp 
vascular ridges. Outside of these, on the rounded ed^e of the valve, at 
the ends of the cardinal line, are a pair of elongated flattened teeth, that 
articulate with the sockets in the ventral valve. The margins of the 
dorsal valve are broad and rolled backward at the edges. 

Sculpture. — This consists of fine, regular concentric ridges that occa- 
sionally anastomose. There are about eight or ten ridges in the space of 
one millimetre, the ridges being more widely spaced toward the margin. 

Size. — The largest valve seen was 12 mm. long ; valves uf !' mm. are 
common ; the height of each valve is about 1 mm. 

Horizon and locality. — In the shales of E. \\f,, near the top of the 
Etcheminian at Dugald and Gillis' Brooks. Frequent. 








31; Shif> JW^iMi^ 






It Keas qnhe probable tkas wben tbe A<fvuli«l<« thftt Kiix^ I#mi 
detmbtd from die Lover Fu»doxid<« beds m« €oiBpM>Ni, »m»^\^( iW ^4« 
lowing ■■mfi mftj be found to be stuootiiis. tbere beinj: 6x^ «|>^eM 
a ixj e dit e d to the Bmgad c Bot it is to be remeoibered that tbMV m^ ««^ 
tnb-aooes in this band, shoving considerable d flerences in the fn^iM^ 
To the lover snb-aone of PlumdoxidnB ImmelUtus {cf, iKUmikii^^ .1. 
ffranuUUa and A. c/, coriaeea are to be assignedi and to th^ hi|:h<Hr W 
rab-aooe of P. eieminicaa, the oUier three. 

As Mr. Waloott's species are referred simply to Lower Oiuttl>rian« \\n^ 
cannot compare them closely with the others ; but it se^ms |h^I>K» 
that the one referred to A. mbtidua may be some other »peci<^ as it 
oocars with a different fauna than that of the original form« ami 
apparently, by the stratigraphy, should be much older. 

I have ventured to assign White's A. tubsidua to tlie IVltura Z^ma^ 
because it appears to be the same with a species which ixvurai in the 
Mt Stephen Fanna ; this fauna contains an Ogygia and an Olenokies 
with other forms which appear to indicate this as the lowest horisim to 
which it should be assigned. White's species is said by Director WalcKitt' 
to occur with Asi^hiscns and Olenoides, which also appear to 1m Upi^^r 
Cambrian formsL* 

Near the same horizon, or perhaps a little higher, would come Bar- 
taude's A. ineohans which occurs in the 'Fauna of Hof ' eciuivalent to 
the Tremadoc Fauna. 
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Among the Acrotheles there are several types of sculpturing of the 
surface of the valves. The most characteristic is that of fine, short, 
irregular wavy ridges, such as are found in A, Mattheun and A, granulata. 
Another tjrpe is represented in A, proleSf A, gamagei and A. cf, coriacea 
wherein the ridges become more regularly concentric ; the valves in this 
group are larger, and the ventral less selliform than in the preceeding 
one. White's description of A, subsidua would indicate that there is a 
third style of ornamentation in the latter species, in which the surface is 
papillose, yet with concentric lines of growth. 

From the time of its sudden appearance in the base of the Upper Ornamenta- 
Etcheminian group, Acrothele continues to be common until we pass the STrf^we oAhe 
Lower Paradoxides beds ; from this point upward they are rarely met calves in this 
with in Eastern Canada. It is thus in Canada apparently more limited in 
range than Acrotreta, which extends up into the Ordovician. Its range 
also differs from that of Acrothyra, which is a common genus in the Lower 
Etcheminian, can be found even as far down as the Coldbi*ook, and also is 
present with Acrothele in the Upper Etcheminian, but hardly invades 
the Protolenus fauna ; where, as well as in the Ix>wer Paradoxides beds, 
shells of Acrothele are common. 

Neither in Eastern Canala nor in Scandinavia do we find any Acrothele Range of the 
reported from the Upper Cambrian, but in these countries the fine dark g"Vf ^° 
ocean muds that were then accumulating were not favourable to the Canada, 
growth of Acrothele. Lindstrom however reported an undescribed 
species from the Ceratopyge limestone (equivalent to the Trunadoc 
Oroup of Wales) and from the occurrences in Bohemia and western 
North America it would appear that the genus extended up into the 
Ordovician or at least to its borders. 



LEPTOBOLUS, Hall. 

At several horizons in the Etcheminian terrane we have met with small Characteris- 
Brachiopods which seem to agree with HalFs genus above cited better J^f ^^ Lepto- 
than with a ^y other. Such forms have usually been included in Lingu- 
lella, but in addition to their minute size they are separated from that 
genus by important characters. 

These little shells have t hin test, weak umbones ; vascular trunks are 
situated near the lateral margins, and both the central and lateral muscle 
in both valves are advanced far toward the front of the valves. They are to 
be found both in sandy and muddy layers often mingled with Lingulella, 

•Bull. U. S. Geol. Surv. No. 30, p. 40. 



etc., though seeming to prefer a saody bottom, in clear quiet water 
They abound in the Upper Etcheminian, and are spread vertically from 
the Coldbrook terrane to the summit of the Cambrian. 

Lkptobolub atavus, PL VI, figs. 2 a — g. 

hiB L, <Uavu8, n. sp. Bull. Nat. Hist. Soc., New Brunswick, vol. iv, p. 

200, pi. ii, figs. 2, a to/ 

A synopsis of the description of this species was published in the Bul- 
letin of the Natural History Society of New Brunswick as above noted, 
a fuller description is the following : 

Shell substance thin, calcareo-comeous. Valves somewhat quadrately 
oval to ovate ; rather strongly arched transversely and behind. 

Ventral valve somewhat pointed behind and having an inconspicuous 
umbo. Cardinal area very small and obscuie, not more than one-seventh 
of the length of the valve. No pedicle groove has been determined, but the 
shell deepens suddenly in the interior behind the cardinal line. Except at 
the umbo the margins of the shell are strongly arched down. The interior 
shows at the side a pair of long lateral scars in the posterior half of the val ve; 
extending from these scars forward are arching impressions of the vascular 
trunks. The scars of the central muscles are in the front half of the valve. 

The dorsal valve differs from the ventral in tlie rounded posterior end 
and in the depressed longitudinal band which traverses the median part. 
The interior has a rhombic depression at the back, on the sides of which 
are placed the prints of a pair of muscle scars. Thence a narrow raised 
band extends along the median line nearly to the front. On each side near 
the middle of this band is a small muscle scar. Impressions of a vascu- 
lar band extend along each side of the valve. 

Sculpture. — Somewhat obscure, fine concentric stria*, visible with a 
lens, can be observed on all parts of the valve ; there are about 15 to '20 
in the space of a millimetre. But a strong lens will hardly resolve the 
finer ornamentation, which consists of a granulation, duf* to opposite 
series of striae, crossing the shell diagonally. The second layer of the 
shell is smooth and shining, but having concentric ri(l«iHs similar to those 
of the outer layer, without the minuter markings. Stronger growth 
lines occur at intervals of 6 to 10 of the concentric ridges. 

Size. — Length, 5 mm ; width, 3J ram. ; depth, 1 mm. ^Oung indi- 
viduals are proportionately wider, because in the lat( ] stages of growth 
additions are made chiefly to the front of the valve. 

Horizon and locality. — In assises E. 3 r/ and ^ (rf)per l^tclieminian) 
at Dugald brook, Escasonie, &c. 
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The following table will show the size and salient characters of this 
species. The second, third and fourth colamns ^ve the dimensions of 
the valves ; the fifth column, the length of the callus, in front of or near 
which the central muscles are placed ; the sixth column shows the dis- 
tance from the umbo of the principal growth furrows on the outer sur- 
face of the valve, which mark resting stages in the growth of the shell, 
the main furrow is usually at the front of the visceral cavity ; the 
seventh column indicates the height of the hinge area ; and the eighth 
column the space between the impressions of the vascular trunks. 



Dimensions of Leptobolus atavus from Assise E. 3 e. 
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The variation in form shown above is largely the rest 
the shells after they were imbedded. The following 
form and other features of valves from the assise belov 

Dimensions of Leptobolos atavns from Ansist 
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In this assise the valves are larger, and proportionat( 
Assise E. 3 e. 

This species is of about the same size and geological -< 
ferruginea^ Salt.; but if Davidson's figures are correct, 
hinge area twice as long as this. It may be further o)>s 
son has included in his species forms from much higher 
brian (Dolgelly Group, kc), but the characters are sr) \ ag 
oval species may be referred to L. ferrnginra, \\\' 
dilemma of chosing between two, or several sp( ci('s whid 
represent the species named, hence if one i^ A. /' rrn<f', 
not. 

Lingulella Gram^Ulensis^ Walcott, of the New \i)] 
about the same size as this, and approaches it in tm n;. 
of the interior of the dorsal valve differs. 
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Mr. Walcott has borrowed from the writer the types of this species 
and of Lingulepia Gregwa for study and has decided that the former is 
the young of the latter.* While having the highest respect for Mr. Wal- Not theyoimg 
cott's knowledge of Cambrian Brachiopoda, it may be well to present (;regwa. 
certain objections to this dictum. 

Students of the Brachiopoda will recognize that in Lingulella and allied 
genera the young stages are often round, when the adults become elon- 
gated by more rapid growth at the front than at the sides. In assuming 
Leptoholvs atavus to be the young of LingtUepis Gregtoa Mr. Walcott 
would reverse this law. Another objection to this decision is that Z. 
Grtgwa does not occur in the Assises E. 3 c? and E. 3 e^ where L, atavurS 
is found but is much older ; and on the other hand L. atavua in the typical 
form does not occur in the (Assise E. 1 dy) Gregwa shale. Other objections 
might be presented, but these are sufficient. 



Mutation tritavus, n. mut. PI. VI, figs. 5 a-c. 

In the Lower Etcheminian another form which may be referred to this ^, ^ ^. 

•^ Mutation 

species is found. It is smaller than L, atavus or L, insulce but propor- tritavus. 
tionately wider ; the edges of the valves have a radiating as well as con- 
centric ridging. 

The following are the dimensions of some valves collected. 



Dimensions of Leptobolus m. tritavus from Assise E. 1 d. 
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♦Proced. U.S. Nat. Mus. vol. XXIII, page 694. 



Leptobolus atavuB, mut. insula, n. sp. Plate Y I, figs. 4, a — c. 



Mutation 
insulse. 



Compared to 

Lingulella 

linguloides. 



Minnte, ahell thin, oomeous or oaloareo-oomeous. YaJves deep, elongate 
oval, having the edges rolled back. Ventral valve more pointed than the 
dorsal, having a small cardinal area where the shell is thickened, about 
one-tenth of ihe length of the valve. Interior. — There is a lenticular 
cavity just in front of the hinge line. Visceral callus extending nearly 
to the middle of the valve ; a faint transverse swelling is seen on some 
valves, half way from the beak. Grooves, that appear to be due 
to vascular trunks, but run along near the lateral margins of the valve. 
The dorsal valve approaches an elliptical form. It has a short area, 
with a tubercle on the axial line. Interior, — In front of the area is a 
transverse depression in which on each side is a pit, apparently for the 
attachment of the posterior adductors. The depression merges on each 
side into long, narrow lateral grooves (for vascular trunks ?) like those of 
the ventral valve. The visceral callus extends across the middle third of 
the valve, where also on the axial line are low septal ridgevS. 

SciUpture. This species has fine striae, concentric to the umbo, over 
the whole shell. 



Size, Length of ventral valve, 4^ mm. 
mm. shorter. 



width 2^ mm. ; the dorsal is A 



Horizon andlocality. Assise E. 2, (a ?) Lower Etcheminian at Young's 
Point. George R. Station, N. S. Scarce. 

This form is of about the same length as Lingidella linguloulps of the St. 
John terrane in New Brunswick (which also appears to be a Leptobolus), 
but is proportionately narrower ; it also resembles L. atavus of the 
Upper Etcheminian Fauna in form, but is considerably smaller and nar- 
rower and the callus of the ventral valve js proportionately shorter. 
The shell is very thin, and is flexible, as its valves are more distorted 
than those of the Lingulellas with which it is associated, and it is often 
moulded on the grains of sand with whicii it is imheded. When tht^ 
shell is distorted diagonally it may be mistaken for a small Ostracod, 
owing to the vascular gro >ve which gives the inMrt^in the appear 
ance of having a marginal fold, so often found in this group ot crus- 
taceans. 



The following are dimensions of the valves of this mutation. 
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Dimensioos of valve of Leplobolus (mat.) insulaa. From assise £. 2 (a)). 
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A comparison of the size and form of Leptobolus in the most typical 
group, gives interesting results. It shows a development in these Basal 
Cambrian rocks by an increase of the valves both in length and breadth, 
which is parallel to the development of Acrotreta in the Cambrian 
rocks, as a whole, as shown above, and in the writers paper on the Cam- 
brian Acrotrotidse, etc.* This will be seen by the following table in 
which only the ventral valves are considered. 

Development of the phylum of Leptobolus atavus in the Basal Cam- 
brian rocks. 



Aflsite Ca, homogeneous fine gray shale, L, torrcnlis. 

Assise £. Id^ snale with volcanic sand, uniform 
marine current, aiavui^ mut. tritavua 

Assise K 2 (a?) sandy shale, marine currents con- 
flictixig, atavfis mut. insula 

Assise £. Sd, homogeneous gray shale, marine cur- 
rent uniform, L, (Uavus 

Assise K 3e flaggy, more silicious shale, marine cur- 

. rent uniform, L, atavut 
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* Additional notes on the Cambrian of Cape Breton, etc. Bull. Nat. Hist. Soc., N.B., 
vol. iv, p. S77, etc. 
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Of these five horizona, one is in the Coldbrook terrane, two in the 
Lower and two in the Upper Etchiminian faanal zones, and the gradual 
increase in size is quite noticeable. As far as the assise E. 3 d^ there is a 
regular increase in the proportionate length of the valves, as compared 
with their width. But the return to flaggy and silicious beds reduces 
both the length and the superficial area of the valves. The layers of E. 
3 e are crowded with multitudes of these little shells, which make up in 
numbers what they lack in size ; while in the sandy layers of E. 2 (a ?) 
the shells of this genus are scarce ; and notwithstanding the coarseness 
of the matrix are thin. 



Leptobolus collicia, pi. VI, figs. 3 . 

LeptoMus (?) collicia. BuU. Nat. Hist. Soc. N.B., vol. iv, p. 200, pi. i, figs. 3, a—r. 

Leptobolus A small oval species somewhat pointed in front. Margins flattened, 

especially in the posterior half. Remarkable for the peculiar spoutlike 
flexure at the front of the dorsal valve, acquired in the later stages of 
growth. A corresponding pair of grooves appears in the anterior part of 
the ventral valve. 

Sculpture. This consists of fine concentric ridges, visible only with the 
aid of a lens. These sometimes anastomose. 

Size. — Length 10 mm., width 6 mm. 

The peculiarity from which the name of this species was taken has 
been found to be a sporadic character ; many valves do not have it. 

The examples of this species first obtaine i, did not show clearly some 
of the essential characters of Leptobolus and the generic referonco was 
left open. Examples obtained since then show that the conjectural 
generic reference was a right one : such as the forward position of the 
muscular scars and the grooves near the margin, supposed to be due to 
vascular trunks: this added to the regular oval form, line ^oulj^ture, low 
hin^e area, and similarity of the umbones of the two valvos, are fait- 
characters of leptobolus. 

Cliaract^Ts of Leptobolus collicia was a small species (though l.ir^r f(>r the genu-; u 
e Hiw»cu'.«. moderately tumid, oval, but somewhat pointed in front ; inaii^ins flatttMH'd 
somewhat in the posterior half. 

The ventral valve is pointed at the umbo, and ha^ a \.i y narrow api' al 
slit or groove ; it is evenly sloped to the niar^in^, and. t-.r a Lrptoholr.N. 
rather flatly arched. There are two furrows or a .!♦ {t- — • u ir- a in s. n .» 
examples, at the front of the valve. Interior. Tlir rii n- i miu' narf.w, 
subtriangular, and about three-sevenths of tlu^ lt'FiL''i -t 'i •• I'lv*- llio 
lateral septa extend nearly half of the valve ; thoy rt a n i - y..:,.! \\\r < alh.^. 
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The dorsal valve is oval in form, and has a somewhat depressed band 
along the middle, for most of its length, but otherwise it is evenly sloped 
down to the margin ; some examples are elevated along the middle in the 
interior quarter of the valve, forming a kind of spout at the front. The 
ifUerior has a median band or callus extending three quarters of the 
length of the valve, and the lateral septa extend two thirds of its length; 
the marginal grooves (vascular trunks 1) also show along this portion of 
the valve, and in front of it are forked. There are several fine ridges 
close together, along the median band, the two outer of which end at the 
mid-length of the valve. 

Sculpture, — This, as mentioned in the original description, is of fine 
concentric ridges, of which there are about fifteen in the space of one 
millimetre ; some examples have as many as twenty to a millimetre on the 
sides of the valves ; these ai*e crossed by close-set, minute, less conspicu- 
ous radiating stris, that give a beaded appearance to the edges of the 
concentric ridges ; there are also a number of growth grooves, marking 
resting stages in the growth of the valve. 

Size, — Length 10 mm.; width 6 mm.; depth of each valve about 1 mm. 

Uorxxon and locality. — In Assises E. 3 c, and e, Upper Etcheminian, 
at Dugald brook, and / at Gillis' Indian brook, Escasonie, N.S. 

The following are characters of the valves from the three horizons : 
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Yalves of Leptobolus coUioia from E. 3 c. 
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Var., C0LL18, n. var. 

bycollis. This is distinguished by its larger, broader and llattcr \:il\<s. TIk^ 
dorsal valve has a longer callus ; while, diflfering from t 'ir ty])(\ the lalonil 
septa do not extend as far forward as the callus. 
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Sculpture, — Owing. to the coarseness of the matrix, and the corrosion of 
the surface in the examples known, the ornamentation is very imperfectly 
preserved. Some examples show obscarely a fine concentric ridging ; 
these ridges are much more numerous than those of LingtdeUa longovcUis 
of the Lower Etcheminian Fauna which this somewhat resembles in form. 

Size, — Length of the rentral valves Sj[ mm. ; width 5^ mm. ; the 
dorsal is about 1 mm. shorter. 

Horizon and locality, — SSandy gray Ehales of Assise E. 3/. at GilUs- 
Indian brook. 

The following table will show the size and variation in form of a 
number of valves : — 
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IJNGULELLA, Salter, 1861.» 

re of When first studying LingtUsUa Sekoynit with much more defective mate- 
^ rial than has since been obtained,'*"*' it had seemed to the writer that 
there was a close relationship between the Rossian species 0, Qtienst^dti 
and species of the genus Lingulella. Messrs. Hall and Clarke had 
noticed the same.t Since then Michwitz has identified 0. QtLenstedti 
with 0, Apollonis, the type of the genus Obolas, as a variety 4 At a 
still later date, Director Walcott^ of the U. S. Geological Survey, has 
followed up this line of investigation and has referred all Lingulellas to 
Obolus, as belonging to a subgenus of the latter. ft 

In support of this view, Mr. Walcott has marshalled much new evid- 
ence showing the close alliance between these two genera, but still to the 
writer there are objections to fusing the two. In the following descrip- 
tion of the characteristics of L, Selwyni more complete than was possible 
a few years ago, some of these differences will appear, and this is a species 
desirable to use in this way, as it is particularly oboloid in aspect, from 
its broad cardinal area in the dorsal, its depressed beak, and other 
features. The horizon to which it belongs is far below that assigned to 
Z. Daviaii, the type of the genus Lingulella, and if one may judge by 
Salter's description of that species, this was smaller and deeper in the 
valves. 

The types of Brachiopods which the writer in former articles has referred 
to Lingulella, in this report, he has divided into three groups Lingulella, 
Salter Lingulepis, Hall, and Leptobolus, Hall. The characters under 
which the two latter are separated aredescribed under the two genera named 
and need not here be repeated or anticipated. Species, however, still remain 
under Lingulella, which are closely related to one or other of the above 
two genera (or sub-genera), that do not fully embody all the characters 
assigned to those two genera. Such forms are here still retained under 
Lingulella. 

Lingulella Selwyxi PI. VII, figs, \a-c. 

Lingnella Selwyni^ n. sp. Trans. Roy. Soc. Can. l!<l ser. vol. 1, pi. i, tigs. 1 
a and h. 



*In Mt'THoirs Geolog. Surv. t»f i\. Britain, vol. lii, ISSO, p. Ttl^?. tin- ^< w,- :.;'i'< :u- i •!'♦ 
accredited to 8. Woo<iward, by Salter. 

t (jenera Palfeozoic Brachiopoda, p. .337. fign. .3,s and '.v.\. 
:J:Mem. Imp. Acad. Sci. St. Pctersb. Ser. 8, vol iv, No. 'J. \>. 7"'. 
**Tran8. Roy. Soc, Can., 2nd Ser., vol. i, sec. iv., j). L'r>ti. 
t+Proc. U. S. Nat. Mua., p. 390. 
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To show the anatomy oC L, Seltvyni the following figures have been Lingulella 
drawn, enlarged four diameters from the original types. The pore pits 
with which the shells are stadded and the radiating pits of the mantle rays 
are omited for greater clearness, but they are quite conspicuous on the 
valves. 




LinguUlla Seltoyni^ enlarged 4 diameters to show musculation &c. 

a Pedicle groove — 6, pseudo-deltidium — c, cardinal area — rf, excurrent 
branches of the circulatory system — e, front of the brachial area — /*, 
small tubercles — g^ cardinal muscle — ? — A, anterior adductors ("central ") 
muscle — t, transmedian muscles— y, anterior laterals — k, interior laterals 
— ^, exterior laterals — p, pedicle muscle % — v.f., vasjular trunks — v.6., 
branches of the vascular trunks. 



VENTRAL VALVE. 



Cardinal area, — This species has a well developed pedicle groove 
in the ventral valve, with slopes on each side descending to the deepened 
central depression, or groove. The pseudo-deltidium is rather narrow, 
and its sides slope inward as above described, the areal borders are nar- 
row, and the striae diagonal. The beak is depressed. 

The striae on the cardinal area cannot be due to the contact of the 
valves in this part as when fully grown the striae of the last growth in 
the shell are depressed from f to 1 mm. below the plane of the edge of 
the valve, and the corresponding depression on the dorsal valve would 
leave these two valves nearly two millimetres apart at the back, hence 
it seems probable that a ligamental (ileoparietal) baud connected the 
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two and gave rise to the striaB that traverse this portion of the margin 
of the valves. If so, the valves of Lingulella may have had much less 
mobility than those of Lingula, and perhaps a difierent interpretation 
should be given to some of the muscle scars of Lingulella whose office 
and use are based on supposed analogues in the living genus Lingula. 

Muscle Scars, Cardinal and pedicle muscles. There is great difficulty 
^]vp in recognizing the imprint of the cardinal muscles ; in a few valves very 
shallow round pits (g) on each side within the visceral cavity appear to 
represent the cardinal muscles. A little in front of the cardinal muscles 
on the median line, is a small lozenge shaped depression, which is separated 
by a low elevation from a small round pit, also on the median line, this 
pit (p) perhaps marks the point of attachment of the sinews of the ped- 
icle muscle. From this small depression the thickened visceral callus, 
occupying the middle third of the valve, extends forward to the central 
group of muscles. 

Centrals — These form, on each side of the front of the callus, a trian- 
gular group, consisting in ea>ch of a large posterior triangular print (A), 
and two smaller anterior muscles ; of these the outer (Z) is a narrow trans- 
verse triangular scar with the acute point of the triangle turned inward , 
the inner print (k) is rounder than the outer and somewhat posterior to 
it; it is obscure. 

Laterals. — Two lateral muscle scars are imprinted at the side of the 
valve, near the hinge area. Of these the posterior and smaller, though 
outer (t) in the ventral valve, is supposed to mark the place of a trans- 
median muscle, the anterior and large {j)^ is the principal lateral musclo 
(unless the office of these two muscles is reversed ). 

ry The vascular system — Along the lateral margin in the posterior half of 

the shell, the imprint of the vascular trunks is straight ; they diverge 
considerably and throw ofif numerous branches toward the margin of the 
valve. At the mid-length of the valve the trunks begin to c »nverg0, and 
on the outside throw off a few short branches, directed forwanl. On the 
inside of the trunks the branches are numerous ; at first they are trans- 
verse, but farther forward the branches, especially in the central space, 
turn forward toward the opening between the extremities of the main 
vascular trunks. 

Dorsal Valve. 

Cardinal area, — This is unusually wide for a Lingulella, .iikI is dis- 
tinctly striated transversely, the stria3 arching forward in the uiiddle; ih.- 
areal borders are narrow and mark a change in the cour/^e oi the stri;*' 
that traverse the back edge of the valve. A slightly raised ridL:»\ Hke 
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a oresoent, marks the division between the cardinal area and the visceral Muscul&r 
cavity. The middle of the cardinal area, at the hinge line, is three donaTvalve. 
quarters of a millimetre below the sides, showing a depression here, as in 
the ventral valve, but much wider. 

Muscle aeara^ Cardinal, — Though there is a general depression at the 
back of the valve in front of the cardinal area, there is nothing which 
can with any certainty, be regarded as the imprint of a cardinal muscle. 
But there is a pair of narrow soars outside of and behind the group of 
lateral muscles that may have some office in connection with the hinge. 

Centrals, — ^The group of central muscles is strongly marked and is 
situated at the middle of the valve. The centrals or anterior adductors, 
(h) are oval in form, and about as far apart as the width of the cardinal 
area. The anterior laterals {j) are about as far in front of the centrals 
as these are apart ; they also are oval; are smaller and are closer together 
than the centrals. Between the two pairs of muscle scars of the central 
group, along the median line runs a sharp medium septum, with a narrow 
furrow on each side of it ; in front of the anterior lateral scars the sep- 
tum is replaced by a furrow. 

Laterals. — At the back of the dorsal valve is a kind of angulated cres- 
cent) between which and the posterior end of the vascular trunks, the 
group of lateral scars are crowded together. On the line of the crescent 
on each side is a heavy oval scar {%) ; behind and outside of this is a 
small narrow scar supposed to be lateral (or cardinal) ; in front of 
this is a large scar, which like the one on the crescent is usually well 
defined, this is supposed to be the (l) lateral ; an unimportant scar in 
front of this, which is sometimes seen is also supposed to be a lateral {k). 

The vascular system. — The main trunks in this valve are farther apart Circulatory 
than in the ventral and more strongly arched. The branches also are ^^" ™' 
quite different in their course, etc. ; the main interior branches are 
directed toward the central group of muscle-scars, and the outer ones 
radiate regularly toward the margin of the valve ; the posterior inner 
branches throw off several spurs each, on the posterior side. 

Both Talves have sinuses in the visceral cavity, those in the ventral 
narrow and angular, those in the dorsal broader, and rounded behind. 

That there are important differences between Obolus and Lingulella 
will be seen from a comparison of the diagram of 0. Quenstedti given by 
Michwitz with that of L. Selujyni as given above ; these may be tabulated 
as follows : — 
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Ventral Valve. 



Pedicle scar, relative to the cardinal nmscle.. 

«ie8 Transmedian scar 

^ Lateral muscle ( j ) 

Heartshaped area 

^^^- Lateral muscle ( 1 ) relative to central (h) 

Vascular branches 

Vascular anterior, external branches directed 

Dorsal Valve. 



Posterior lateral ( 1 ) 

Position of central muscle (h) in the valve 

Anterior lateral ( j )— from the front of the valves. 



O. Quenstedti. 



Opposite. 

Interior. 

Exterior. 

Present. 

Lateral. 

Sparse. 

Outward. 



Medium. 
Middle. 
One-fit th. 



L. Selwjmi. 



Interior. 

Exterior. 

Interior. 

Obscure. 

Anterior. 

Numerous. 

Forward. 



Lar^. 

Behmd middle 
Two-fifths. 



There may be some question as to the interpretation of the muscle 
scars of the dorsal valve of Linguldla Selicyni given in the preceding 
description, which is based on that of Lingula. But if it be assumed 
that the three principal posterior scars of the dorsal valve represent 
respi^ctively t, I and A;, the two latter will closely accord with those of 
Obolus ; but then the posterior outer scar is without analo^jy in that 
genus, and the whole group is more closely crowded togetlier. 

Another distinction which appears to be of generic value is the position 
of the {I) lateral in the ventral valve. In 0. Qaenatedtx it is at the side 
of the central scar (A), whereas in L, Sehvyni it is at the front of this 
scar. In consequence of the different arrangement of the group of central 
scars in this valve in Obolus, the front outline of these scars curves away 
backward from the front of the visceral callus on each side, but in Lin- 
gulella it is transverse, or even turns forward from the front of the callus. 
It results that the whole group of central muscles in Lingulellais stiongly 
triangular. 

The following is the original description of this speci<\s (]uot(^d from 
Trans. Roy. Soc. Can. 2d Ser. vol I, Sec. IV. p. 'Ibb, pi. I, figs. \a and /'. 



"LiNGULELLA Sklwyni, n. sp., Pi. J, Fi*,' \a and A. 

1 The form is sub-ovato, broadly rounded in fiont, l>in li.ninir nearly 

yn"i.^ straight sides in the posterior half; the beak of the Ncntia! \,ilv( iv regu- 
larly pointed and that of the dorsal bluntly lounded. Tix- xmiral v. he 
in its interior, exhibits two large, triangular s«'ars, wlicr.- the rcntral 
muscles were attached, one on each side uf tho rhoinhi.' jit in the |)o> 
terior third of the valve. The posterior adductor^ aj.p. ir <>!i . ach side 
of the hinge area, and there are sliding muscles, exttiior t«. aiid in front 
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of them. In front of the posterior adductor muscle on each side of the 
valve, there is a low ridge extending forward as far as the scars of the 
central muscles : at and in front of these ridges the imprint of the main 
vascular trunks is visible, extending forward toward the median line. 

The interior of the dorsal valve has a broad scar (posterior adductor V) 
just in front of the striated hinge area, and on each side of the hinge are 
impressions of sliding muscles. The central muscles are indicated by a 
group of small pits near the centre of the valve ; of these the anterior 
adductors are oval and somewhat apart at the mid-length of the valve ; 
the anterior adjustors are indicated by a pair of small rounded pits, a 
little in advance of those last named and closer together. A faint line 
(indicating the border of the splanchnocoele ?) includes these scars and 
runs back towards the posterior part of the valve. Extending forward 
irom near the cardinal area on each side are the lateral ridges and the 
imprint of the vascular trunks, as in the ventral valve, but here more 
distinct and bearing a number of branches directed, some inward and 
some outward. 

Sculpture. — The external surface of the valve of this species is marked 
by fine concentric lines, and fainter radiating lines ; there are also at 
intervals, concentric growth lines, and less distinct undulations of the 
shell, radiating from the umbo. 

Size. — Dorsal valve. Length and breadth, each about 11 mm. The 
ventral valve is about 1-5 mm. longer. 

Locality. — McFee's point, (t. e. Young point) George river. Capo 
Breton ; collected by Messrs. Weston and Robert, of the Canadian Geo- 
logical Survey. 

The plan of the muscular scars of this species is very nearly that of 
OhcluB Quenatedti of A. Michwitz, found in Esthonia, Russi «, and as we 
find a shell in the Lower Cambrian of the St. John Group which possesses 
all the essential characters of an Obolus, but differs from this shell, we 
fully agree with Messrs. Hall and Clarke that 0. Quenstedti could, with 
propriety, be excluded from Obolus ; whether it should go into Lingulella 
will be better known when the internal features of the species L. Davisiiy 
ilie type of that genus, are more fully described.'' 

Additional note on L. Selwyni. 

A comparison of the size and outlines of the valves of this species Additional 
-shows it to have been a wide one. The vascular trunks of the ventral LinguleUa^ 
valve are half as far apart as the width of that valve. This species has ^^l^y^i* 
marked growth grooves on the outer surface, always outside of the 



122 

visceral oallas, and mcMt numerous on the ventral valve. The dorsal 
valve shows three (grooves at an earlier stage than the ventral, but in the 
latter the grooves are more numerous and are most abundant toward the 
anterior margin ; there are perhaps one-half more of these grooves on 
the ventral than on the dorsal valve ; for often there is only one, and 
rarely more than two on this, but frequently three on the ventral. The 
following table shows the relatijn of these grooves to the length of tlie 
shell. 

Valves of L. Selwyni from Assise E. 1 (a 1) 
(The dimensioiiB given are in millimetres.) 
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Sculpture. — The umbonal region in this species is i^ranuliiird. Out 
side of this region the granulation soon boconies Nurird hy roiicentric 
striae. In the anterior half of the valve, strong' cimcentri*' furrows of 
growth, still further diversify the surface. 
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Horizon and locality. In the sandstones and sandy shales of the Lower 
Etcheninian rocks at Young point near George River station of the Inter- 
colonial Railway, N.S. This fossil and its associates are provisionally 
assigned to Assise E. 2 a. 

LiNOULELLA TUMIDA. PI. YI., figS. 6 a— C. 

Lingvldla tumida n. sp. Nat. Hist. Soc. Bull, vol. iv, p. 200, PI. 
1, fgs. 2 a to 6. 

The following is a fuller description of the species above cited. 

Shell substance corneous. A small, round, thick -shelled species. 

The ventral valve is broadly ovate, with a projecting beak, the valve Lin^lella 
is rounded down regularly on all sides to the margin. In the example 
figured the beak is broken away, and a mould of the cardinal area ex- 
posed ; here a triple ridge rises abruptly to a slightly projecting elongated 
tubercle in the middle ; it is the mould of a pit in the pedicle groove, 
similar to that in Obolus and Obolella. 

The visceral cavity shows three grooves impressed upon it, of which 
the middle one, like the pedicle groove of the cardinal area, is triple. 
This valve is deepest in the posterior third. 

Sculpture. — The surface of the shell is marked by rounded concentric 
ridges, some of which show a beaded crest. 

Size, — Length, 6 mm.; width 5 mm.; depth 1^ mm. 

Horizon and locality, — Assise E 3 «, Upper Etcheminian, Dugald 
brook, Escasonie, N.S. 

This special in its general form approaches Obolus, but the strong pro- 
jecting umbo separates it. 

Lingulenis Martinensis of the Protolenus fauna is like this in form and 
surface markings, but is much larger. Lingulella Mia U. and W. of 
the Middle Cambrian of the West is like this in outline, but the surface 
markings are finer. 

This species, L. tumida, is remarkable for the distinctness of the 
channels on the callus, due to the sinews of the pedicle muscle. Even in 
the pedicle groove these little grooves are seen. 

Lingulella longovalis n. sp. PL YII., figs. 3 a—/. 

A small elongately oval species approaching in form to Leptobolus. Lingulell* 

loDgovaliB 
Yentral pointed, rather high along the median line in the posterior de»cribed. 

half; flatter toward the front margin. Interior. — The hinge area is 



high, being about one-fifth of the length of the valve ; the cardinal 
slopes and pseadodeltidium are of about equal width, and the latter is 
obliquely striated. The pedicle groove suddenly contracts in width 
toward the beak. The visceral callus is narrow and extends forward 
about half of the length of the valve ; on each side of it runs a vascular 
line, marking the advance of the anterior adductors. On each side of 
the valve, half way between the callus and the margin, run the vascular 
lines that mark the advance of the lateral muscles ; these extend nearly 
as far forward as the callus. The margins of the valves are flattened on 
the inside. 

The dorsal valve is more obtusely rounded behind than the ventral, 
and in some examples is more tumid. Interior, — The height of the 
hinge area is about one-tenth of the length of the valve. The callus is 
quite long, extending four-fifths of the length of the valve ; along the 
middle of the valve it is divided by a distinct median septum ; the front 
of the anterior adductor scars is about one third from the front of the 
valve ; the lateral vascular ridges extend one-half of the length of the 
valve, from the hinge. 

Sculpture, — This consists of wavy, beaded ridges, that sometimes anas- 
tomose ; there are about eight in the space of a millimetre. 

Sine, — Length of ventral valve 9 mm. ; width 6 mm ; depth about J 
mm. The dorsal valve is nearly 1 mm. shorter. 

Horizon and locality. — In the shales of E. 1 c and e, Dugald brook, 
Escasonie, N.S. 

As seen in Assise E. 1 «, this species is distinguished by its long oval 
form and the projecting beak of the ventral valve. The callus of the 
ventral valve is a straight nirrow band, and the stria? of the hinge- 
area run a long way forward on the edges of the valves. 

Coiiil>ared This species in its oval form and elongated callus in both valves recalls 

hw colUcia. Leptobolus, but the strong development of the hinge, the rather ibick 
shell, and the coarse wavy ornamentation of the surface of its valves, 
ramre^*^^ seem to exclude it from that genus, as also the approximation of tho vas- 
cular trunks in the ventral valve. Still it may he regarchd as the repre- 
sentative in this fauna of Leptobolus collicia of the I'ppcu- l^tcherainian. 

It is not "satchel shaped", that is squared at the fmut an<l anixulato 
behind, and so is not a typical Lingulella, hut it is a coimnon tyju' of 
Lingulelloid shell, for similar forms are to bo mot with t hioii-hout the 
Cambrian system ; it is among the oldest Cainhii.ui t\ pc^, \)v\ni; fouiHl 
in the Coldbrook volcanic terrane. 
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The following table fihows the size and proportion of parts in a number 
of the valves of this species : — 

V\LVM of Lingulella longovalis from Assises E. 1 c and R le. 
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Characters of 
Lingulepis, 



JLiinguh 
Hall. 



UNGULEPIS, Hall. 

The late Professor James Hall described from the St. Croix Sandstones 
of the Mississippi valley a genus of Brachiopods, of which examples are 
found in the Lower Etcheminian Fauna, It is described as ' shells lin- 
guloid, inequivalve, equilateral, oval-spstulate or spatulate, muscular im- 
pressions in one valve (dorsal) flabelliform, in the other tripartite, tiie 
lateral divisions larger. Shell corneous, phosphatic. Lingula piniii 
form%9y Owen, ap. is the type. 

Hall's figure represents the callus as extending one half of the length 
of the ventral valve, and a little more than half of the length of the dor- 
sal. Walcott makes this species synonymous with L, cLcuniinntaf Conrad, 
from the Potsdam sandstone ; in this the callus of the ventral valve ex- 
tends two thirds toward the front and that of the dorsal also to this dis- 
tance. The Etcheminian forms carry out the feature observed for others 
of its genus, viz.: of a long callus to the dorsal valve ; this, in the species 
named below, is proportionately longer than in the last named species and 
much longer than in the other. Valves of this genus are common in 
some portions of the Lower Etcheminian, but none have been found in 
the Upper. We have found no flabelliform impression in the dorsal 
valve, such as Professor Hall described for the type of the genus ; nor in 
the ventral, lateral septa exceeding the callus in length. 



Lingiilepis 

Greffwa 

described. 



LiNGULEPis Gregwa. PI. IX, figs. 3 a-f. 

Lingulella Gregwa, n.sp. Bull. Nat. Hist. Soc. of N.B., vol. iv, p, 19y, 
pi. I, figs. 1 a to/. 

Valves pentagonally oval except for the long projecting beak of the 
ventral valve. 

Ventral valve with a long somewhat acuminate apex, the rest of tlio 
valve evenly rounded. Deltidial ridges scarcely distinct from th(* areal 
border ; both are crossed by striie directed forward towai'd the pedirle 
groove. The in^^rior of this valve has the group of c<Mitr,il soars well 
forward, and shows impressions of vascular trunks, arcliini; toward the 
front margin. 

The dorsal valve is pentangular ovate and more strongly arched lontji- 
tudinally than the ventral. The interior of this vaUc i< ifinaikaljle for 
the very advanced position of the central ^roup of mu^cl" s, wliicli are 
about one-third from the front of the valve ; this givrs tli< raised i)Mnd 
on which they are placed a ribbon-like appearanee. J lip pit- <»f the um 
bonal muscles and the posterior laterals are visible on ihf' int. /ri«»i' of this 
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Talve, and two arched lateral impressions at the side of the valve are 
probably due to the vascular trunks. 

Sculpture, — The valves in this species have a dull surface, which under 
the lens is resolved into irregular beaded ridges, concentric to the umbo, 
but often these ridges sink down, leaving a granular, or irregularly 
beaded surface. 

Size, — Length of the ventral 14 mm. width 11 mm. The dorsal valve 
is 2 to 3 mm. shorter than the ventral ; depth of the two valves together 
about 3 mm. 

Horizon and locality. In the gray shale of Assise E. 1 d. ; also a few 
valves in E. 1 b. and E. 1. c. Lower Etcheminian, Dugald brook, Esca- 
sonie, N. S. 

This species has a long acuminate beak to the ventral valve like Lin- Compared 
gulepie pinni/ormis, but the dorsal valve is dififerent from the dorsal of species. 
that species ; its central group of scars is advanced far to the front as in 
Eoobolus, and in connection with this, a flattened band traverses the cen- 
tre of this valve, the flattened area is narrower than that of Michwitzia 
monilifera and Oholus major and it is a smaller species than the latter. 

This species is like L, acutangulus Roem* of the Upper Cambrian of 
Texas, but is larger and dififers in the more acuminate apex of the ven- 
tral valve, and in having the central muscle scars parallel to the long dia- 
meter of the valve. In the dorsal valve also the prints of the central 
muscles are much farther forward on the valve, and those of the poste- 
rior laterals farther apart. 

Lingvlepie Gregtoa is a thin shell. In the species from Assise E. 1 c. 
only a thin chitinous layer is preserved, some moulds have not even that. 
No ventral valves .were found in this assise. 

In the Assise E. 1 d, at Boundary brook, the ventral, although ac- 
cuminate, is blunted at the end, and the pedicle groove inside, rises 
gradually from the visceral cavity, without the ledge or shoulder often 
seen at the back of the shell in other species. 

The above description covers the more salient characters of L, Gregtoa, 
but larger collections made in 1901, enable me to add some particulars. 

In the majority of individuals the sides of the ventral valve are 
straighter toward the beak, and the point is not so acuminate as repre- 
sentedin the figures (la and b). Also the back part of the dorsal valve is 
more prolonged than as represented in the figures (1 d&nd e) ; so that there 
is not usually such a discrepancy between the length of the valves as 3 mm. 

* Proc Nat. Mus, U. S., vol. xxi p. S92, pi. xxvii, fig. 6 and pi. xxvii, figi. 1 and 2. 
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bce oma- 
ation. 



In Assise E 1 c? as well as in the others mentioned, the valves are thin 
and they are flattened on the margins as seen in the shale. Being a thin 
shell it was more liable to distortion than others occurring with it, 
excepting perhaps the thin-shelled LeptoboU. 

Sculpture (additional note). — ^The surface of the valves is seldom pre- 
served except near the beak. A variation from the dull granulated sur- 
face, where it is well preserved, consist of fine, somewhat irregular con- 
centric shining ridges ; these anastomose irregularly, or at times pass into 
an irregularly granulated surface. The dorsal valve shows the long callus 
with the muscle scars sometimes more, sometimes less advanced toward 
the front. The striae of the cardinal area pass into the depression of the 
visceral cavity, so that they have no office of articulation, but appear to 
mark the line of attachment of a ligament or parietal band connecting 
the back of the two valves ; such ligament or bond must have been 
* divided on the ventral side for the passage of the pedicle. The connec- 
tion of the two valves seems to have been very like that in Obolus. 

The species exhibits considerable variation in form, as may be gathered 
from the following table. 



Valves of Lingulepis Gregwa in Assise E. I d., at Dugald brook. 
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This table may be compared with the following of v.il 
locality. 
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Yalves of Lingulepia Gregwa from Assise E. 1 d., at Boundary brook. 
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Dimensions 
&c. of valves 
from Bound- 
ary brook. 



The variation in the form of the valves in thrse two tables is, in many 
cases, due to the distortion of the valves after entombment. 

If the remarks on orientation in an earlier part of this report be referred 
to, it will be seen that more than two thirds of the valves of this species 
both at Boundary brook and Dugald brook have been afifected by orienta- 
tion, and as this orientation is lengthwise of the valley of Indian brook 
of which these brooks are tributaries, that proportion of the ventrals are 
elongated beyond their natural form. In this table the ventrals average 
a third greater than their length ; but they have been subject to the 
influence above referred to, and it may be assumed that in the original 
relation of form the length did not exceed the width by more than a 
quarter. 

To this cause are traceable most of the extreme elongation of vaive^ ; Remarks on 
but that there was a considerable variation naturally, is seen because tables. ^^ 
valves oriented in the same direction show variation in comparative width 
and length. The length and width of the dorsal valve are so nearly 
equal that the effect of distortion and variation of form from biological 

9—0. B. 
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causes is not so obvious, nevortheless the variability of the species is 
evident on examination of the accompanying tables. Ten valves from 
Dugald brook show an average of 5 p.c. excess of length, and seventeen 
valves, from Boundary brook an average of 9 p.c. The attitude of the 
valves has not affected their form in the same way as it has the ventral 
valves, as was explained in the remarks on orientation, and it may l>e 
assumed that the natural width and length of the dorsal valves of this 
species were about equal to each other. 

Another fact noticeable in this connection is that only a few valves 
reach the full adult size. Also the shells from Dugald brook grew to a 
larger size than those from Boundary brook, where the measures of Assise 
E. 1 d. are more Randy. This is an unexpected result, as in later Camb 
rian terranes Lingulepis has been found especially to characterize sand- 
stones. But it agrees with the habit of this particular species whicli, 
while rare and small in the earlier and more sandy assises of Division 1, 
became plentiful when the mud beds of Assise E. 1 d. were laid down 
(see annotation of species in the several assises p. 78). 

Keating stages Cicatrices or resting stages in Lingulepis Gregwa. — This s{)ecies was 
apt to develope concentric grooves or cicatrices at certain stages of growth. 
Thus of eight ventrals from Dugald brook three show strong cicatrices 
at 7 mm. from the umbo and all show them at 9 mm., but not so distinctly. 
Of thirteen ventrals from Boundary brook twelve show grooves at 6 mm. 
from the umbo and eight show them, but not so well marked, at 8-9 mm. 
Of ten dorsals from Dugald brook, eight show a grv)Ove usually strong, 
at about six mm. from the umbo, and four show one at 8-9 nnn. Of 
fifteen dorsal valves from Boundary brook, eleven show a ,£j;roovc, often 
strong, at about 6 mm. from the umbo, and three show weak ones at 8-9 
mm. from that point. At both localities a few ventrals show resting 
grooves at 4 mm. from the umbo. 

Allowing one to two millimetres for the extra length of the vciitnil vahe 
these cicatrices on the two valves would come opposite each other. Tlir 
deep ones are apt to be placed just outside of the viscrial eiivity of tlir 
dorsal valve, therefore considerably beyond the puinl of nttarhnitMU of 
the central group of muscles of the ventral valve The corrui; itiori caused 
by these cicatrices would, no doubt, serv » to stifMiL'ilicn tlirst' thin slielN ; 
yet we find some that have been decollated at this lint\ a-, the liand of the 
visceral callus in a few valves has been found to extend (luii'- t.. tlie fiont 
of the valve. 

Mr. Walcott has made some curious mistakes in ic^atd lo tlii< >|.(^'i«'^.^ 

First he places it as a species of the Paradoxides ImJ ., wli. n it .utimlly 

*Cain\)rian BrachiojK^flu, &f'., Bull. U.S., National Mii-« ';iii, ^ . |.;_.- (.'i* <..»}. 



131 

occurs 1,000 feet below. Second he assumes that Leptobolns atavus^ a 
shell quite different in form is the young of this species. Third that 
LingtUeUa tumida, a thick shelled species is also the young of Lingulepis 
Grefftoa, which is thin-shelled. How the two named can be the young of this 
species seems difficult to understand, seeing that they occur in layers 300 
feet above it, and that L. Gregioa does not occur in the layers with them, 
nor they in the lower horizon with it. These errors seem the more 
remarkable, since Mr. Walcott sent to me for these specimens for study, 
and they were distinctly marked as belonging to the Etcheminian terrane. 

Var. ROBUSTA, n. var. 

Intermingled with the above species there are valves of a form nearly as Variety 
large, which differs in its thicker and stiffer test, its more shining surface ^ ^^ 
and straight posterior margins of the ventral valve (not incurved as in 
L. Greguxk). The concentric growth grooves are rare or weak in this 
form. It is placed here as a variety until better known. 

The following table will show its relation to Z. Gregwa : 



Valves of var. robusta from Assise E. 1 d. 
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LiNGULEPis RoBSRTi PI. VII J., Figs. 5 a and b. 

The following species was described with LingtUella SeJwyni in Ti 
Roy. Soc. Can., 2nd Ser., vol. I, sec. iv, p. 256 : 

''LiNGULELLA RoBERTi, n. sp., PI. I., Figs. 2 a and h, 

epis " Broadly ovate, the ventral value acuminate, having a low median r 

^ in the posterior third, and slightly upturned at the beak. The d( 
valve tumid posteriorly, with a narrow hinge-margin, the valve 1: 
mesian groove in the posterior quarter, and is flattened toward the ft 
In the ventral valve the inner surface of the thickened posterior 
of the valve carries two pairs of diverging ridges, the inner pair te 
nating at the scars of the anterior adductors, of the outer pair about e 
length, but continuous with impressions of the curving vascular tru 

The dorsal valve also has in its interior four diverging \ idges ; wi 
the two outer ones at the back of the shell is the impression of tho 
terior adductor muscle ; and within the two inner ones, one-third 1 
their ends, are the oval pits of the anterior adductors ; between t 
scars, and extending backward in the valve, is a faintly marked mc 
ridge, placed about one-third from the posterior end of the valve. 
pits of the anterior adductors diverge somewhat at their anterior* 
and a short distance in front of them are two small, round pits, 
together, which mark the points of attachment of the anterior adji 

SctUpture. — This consists of irregular concentric stria* which i 
late with one another, producing a surface of broken ridgelets, sin 
that of an Acrothele; the concentric ridges are of unequal size, an 
are occasional more distinctly marked growth lines. 

Size, — Length of the dorsal valve, 13 mm.: width ahout tl 
the ventral valve is about 1*5 mm. longer. 

Locality. — Same as Lingulella Sdwyni. l^'ound in a sandy 
of Assise E. 2 (a?) by Messrs. Weston and Robert. 

This species is very little larger than LinyuhJIa Svhriini, 
tinguished by its radular ornamentation and tlnek( r \al\rs . 
acuminate upturned beak, its tumid dorsal valve, and hy the 
the central muscular scars of this valve : these sr.n^ an' in t 
half of the valve, but in L. Sehvyni about tin- miiMl*^ «)t ili. 

This species approaches Lingulepis in the tOnn nf tli- 
ventral valve, and in the advanced position (^t tin- lat« lal i 
dicated by the lateral septa. 
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From Lingulepis Gregwa it is easily distinguished by the short callus 
of the dorsal valve, and by the sculpture. 

LiNGULEPis L0NGINERVI8, n. sp. PI. YII figs. 6, a — g. 

A thickshelled specie*^, with the dorsal somewhat, and the ventral valve Line[ulein8 
^1 1 J longmervis 

greatly prolonged. de«6ribed. 

The ventral valve has an even arch to the anterior and posterior end 
on the axial line ; it is more strongly arched down at the sides in the post- 
erior half than elsewhere. The sides are straight from the umbo, beyond 
the middle of the shell, and thence regularly rounded. Interior, This 
shows a high hinge area, with very oblique strite on tho areal borders, 
and prolonged margin of the cardinal area, extending forward along the 
edge of the valve; the pedicle groove is deep and broad ; the areal slopes 
have a great width near the umbo, and incr-»ase slowly in going forward. 
Extending from the hinge forward along the middle of the valve is a long 
visceral callus, on each side of which at the mid length of the valve are oval 
scars (of the central muscles ?) ; in front of these and more approximated is 
a small pair of scars ( " k " laterals ? ) The print of the laterals in these 
valves is heavy and extends nearly as far forward at the central scars ; 
they are not as far from the central scars as these are from each other. 

The dorsal valve is oval and has a low 6at umbo ; in most adult 
valves the posterior slope is strongly arched down, and the lateral slopes 
less so. The valve for most of its length is flattened along the median 
line. Interior, The hinge area is high and as in the ventral, the strise 
of the slopes are quite oblique. Tiiere is a well marked lo::g visceral cal- 
lus extend to within an eighth of the front of the valve. The paired 
scars of the centrals are nearly two thirds of the length of the valve from 
the umbo, and those of the '* j '' laterals of adult valves less then one 
quarter of the length of the valve from its front. The laterals " 1 " and 
•*k," are well shown in this valve, **1" being opposite the central muscles 
and " k '^ more advanced, smaller, and oblique ; the above laterals are 
about as far from the centrals as these are apart. Traces of vascular 
trunks are seen inside of the laterals. 

Sculpture. — Beside the concentric growth grooves, which are prominent 
on these valves, the lateral slopes display fine concentric ridges, about 
ten in the space of a millimetre ; these little ridges are somewhat irregular 
in their course, and sometimes anastomose ; elswhere they sink down 
so as to become rows of granulations ; on the dorsal slope they merge into 
an irregularly rugose surface, across which run broken, radiating ridges, 
directed toward the front margin. 



134 

Size, — Ventral valve, length 11 mm. ; width 8 mm. ; depth, 1^ mm. 
The dorsal valve is 2 mm., shorter than the ventral. 

Horizon and locality. — Dark purplish gray sandstones of E. 26, at 
Dugald Brook, Escasonie, N.S. Not rare. 

The following table gives measurements of valves from this horizon :— 
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This species is remarkable for the long laro;e callin of the dorsal valve, 
and for the prolonged beak of the ventral valve. The aveiage distance 
of the visceral callus of the dorsal from the fi'ont of that valve is only one 
eighth of the valve's length. As the laterals of this valve also come far 
forward it may be assumed that the visceral cavity is unusually larije. 

Ohohis CQilatus Volb. sp.* presents souK^what sinnLu a])|)earances in 
the dorsal valve, but its centrals are not nearly so far ad\an' <'d. L. {(K) 
acutanguhij HoemA has points of resemblance inllu- \euti.il \ a]\ <\ <'sp< ci 
ally in the prolonged beak, and oblitjue striae on the hiiiL;> area. 



* Uber cli«' Brachiopodcn Obolus & Lingulclla, M»iii. \ 
viii, sfr. vol. iv, No. 2, ]>!. ii, figs. 21c. and 22c. 

t Cambrian Brachio|M.xia, 01>o1um & Lingulella, I 



S. N.n. M' 



ii fio 



135 

There is a scarcity of growth cicatrices on the valves of this species ; 
seldom are more than two seen on the ventral, and on the dorsal, one or 
none. This may be due to the advanced position of the muscle scars and 
the thickness of the shell. 

OBOLUS, Eichwald. 

^* In default of more exact criteria, we have adopted here and elsewhere OenuH Obolus 
the following characters for distinguishing Obolus from Lingulella, viz : tarized. 
roundness of outline, short cardinal area and depressed beak^^ advanced 
position of muscle scars in the valves, and strong arch of the vascular 
trunks in the ventral as well as the dorsal valve. (Subgenus Palaeobolus 
is an exception.) There is, however, a more important distinction, which, 
in consequencje of imperfect preservation of the valves, can seldom be 
observed, that is, the position of the secondary muscles of the central 
group in the ventral valve, as compared with the great muscle of that group. 
In Obolus they are lateral^ but in Lingulella ant^ior to the great muscle. 
This shows a radical difference of structure between the two genera." 
[Bull. Nat. Hist. Soc. N.B„ vol. iv, page 198.] 

There is also an important distinction in the advanced position of the 
scars of the " j " laterals in the dorsal valve of Obolus; in this genus 
they are placed toward the front of the valve, but in Lingulella they are 
not far removed from the centrals. As described by tbe Russian writers 
Obolus (sens, strict.) appears to range from the Dictyonema zone upward ; 
it is, therefore, properly an Ordovician genus, while Lingulella is numerous 
in the Cambrian. For practical purposes (owing to difficulty in finding 
valvess ho wing the internal markings distinctly), it is convenient to use the 
diagnosis of Obolus given above, while at the same time it must be 
acknowledged that it is an unsatisfactory one. And the more so because 
wherever we have been able to tind the internal markings of the Etche- 
minian Oboli they do not agree with the typical interior of Oboli 
obtained on the shores of the gulf of Finland. In this way we have 
come to recognize the fact that these Canadian Oboli, though similar in 
the form of the valves to the later ones of Russia, have hod different 
origin. Of the two types that occur in the Etchcminian terrane, the 
older one in the arrangement of the central group of scars of the dorsal 
differs more from Obolus than that from Lingulella, and we have thought 
it necessary to establish a subgeneric distinction, as follow : — 

EOOBOLUS, n. subgenus. 

In Obolus proper the anterior adductors of the dorsal valve are far EoqUqi 
apart and have a position at the mid length of the valve, while the " j " aub-genus. 
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laterals are far advanced to the front and are placed close together ; in 
Lingulella the anterior adductors are also about the mid length of the 
valve, while the *' j " laterals, approximated as in Obolus, are a little in 
front of these adductors; in Eoobolus a third relation between thesemuscle 
pits is found ; the group of muscles as a whole was in front of the centre of 
the valve, but the two pairs of muscles were almost or quite in line, longi- 
tudinally, with each other, and are arranged more or less in a quadrate 
manner. Beside these four pits of the central group, usual in the Lingu- 
loid Brachiopods, there is in this genus a fifth, being a small single scar 
on the axial line, sometimes equidistant from the other four and sometimes 
a little in front of the *' j " laterals. This pit appears to mark a small 
muscle whose office is unknown. 

The arrangment of the vascular trunks in this subgenus, so far as 
known, is similar to that in Obolus and Lingulella. This subgenus, 
Eoobolus, characterizes the Lower Etcheminian Fauna. 

Obolus triparilis n. sp. Pi. VIII, fig. 4 a — c and PI. IX, tigs. 1 a and 6. 

A lenticular, rather thick shelled species, the inside of the shell showing 
1^-) concentric rows of perforations like Lingulella Davisil. 

Ventral valve longer than wide, decidedly pointed behind, the part of 
the valve in front of the umbo, rather prominently raised and the 
slopes on each side depressed ; valve somewhat flattencil in front, else- 
where evenly arched. Interior not known, but there are indications 
that the callus extended as far as the middle of the valve. 

Dorsal valve about as long as wide, somewhat flattened along th<* 
median line. Interior. A broad striated hinge-area lies across the car 
dinal end of the valve and runs forward on the lateral margins. Along 
the middle of the valve runs a long, raised callus, extending,' in some 
examples to within a quarter of the front of the valve, in others, less : 
this callus is about one fifth of the width of the valve ; it is tiaversed 
lengthwise by a median and two lateral septa, of which the lattci- branch 
near the front, each branch, and the median septum e\tendiiiu i(\sp(ctiveiy 
to three small muscle scars. Of the central group of niuscir scars the two 
posterior are larger than the others which are of nearly etju.il si/ , and some- 
times nearly equally advanced toward the front of the \alv(^ A ]»air of 
vascular ridges extend out on each side of the val\ e near \\ opjM.Mtr to the 
central muscle scars; at the end of this ridi^a* tlui*' a|p. ;tt< lo lira 
minute muscle scar. Another pair of shorter ridu<'s oni-iti. nt tluse. 
mark the position of the main lateral muscles. 
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Sculpture. — This consiBts of lamellose concentric ridges ; toward the 
front margin of the valve there are about 8 in the 8pace of a millimetre ; 
the ridges are more closely set toward the sides and at the mid length of 
the valve ; they anastomose mo: e or less, and sometimes two or three run 
into another ridge, and are abruptly cut off. 

Size. — Length of ventral 9 mm. ; width 8 mm. ; depth about 1^ mm. 
The dorsal is of the same depth, and is 1 mm. shorter. 

Horizon and locality. — Sandstone and grit layers of Assise E 1 6, and 
in the shales of B 1 c at Dugald brook, Escasonie, N.S. 

This species differs from 0. cequiputeis in the weakness of the anterior Contrasted 
scars of the central group, in the sharper sculpture and the strong pro- species, 
longed lateral septa somewhat curved at the anterior end. From 0. 
discus in the advanced position of the middle one of the three minor scars 
of central group and in the marked lateral septa, as well as the project- 
ing umbo of the ventral valve. 

This species departs from typical Obolus in the projecting umbo, strong 
lateral septa and advanced position of the whole centra] group of muscle 
scars in the dorsal valves. 

The following are dimensions of the valves in this species : 



Valvrs of Obolus triparilis from Assise E. 1 b, 
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Obolus discus, ii.8p. PI. VIII, figs 3 or-d. 



19 (E.) Evenly lenticular with the beak of the ventral slightly projecting. 

\^^ Length and breadth about equal. 

Ventral valve rather flat, with an appressed umbo, scarcely elevated 
above the cardinal line, and but slightly projecting beyond the general 
circular contour of the valves. Interior not known. 

The dorsal valve is evenly sloped toward the margins, which are some- 
what flattened. A median sulcus appears in the back of the valve, near 
the hinge, and becomes wide and shallow towards the front ; it extends 
two-thirds of the length of the valve. Interior, — The cardinal area is 
about one-seventh of the length of the valve, and has a wide pseudo-del- 
tidium, transversely striated ; this area is twice as wide at the margin of 
the visceral cavity as it is at the apex of the shell ; the cardinal borders 
also are wide and are traversed by striae that turn outward toward the 
lateral margin of the valve. Lengthwise along the centre of the valve is 
a raised callus that carries the central muscles ; it is marked by a median 
and two lateral furrows, that extend about half of the length of the valve ; 
at the front of the callus are the central group of scars (arranged in quin- 
cunx?) of which the two posterior are much larger than the others. The 
two anterior scars are connected with the two posterior by a faint thread- 
like ridge. The small central scar is about midway between the four. 

Sculpture. — This consists of irregular, anastomosing, beaded ridges. 
Over some parts of the valves these markings are hardly distinguishable. 
and the surface appears granulated. 

Size. — The largest ventral observed was 10 mm. long, and the large? 
dorsal 9 mm.; the width is about 9 mm., and the depth 1^ mm. 

Horizon and locality. — Sandy layers in the shale of Assise E \e 
Dugald brook, Escasonie, N.S. Not rare. 

This differs from the next in its somewhat smaller size and more exat 
lenticular form of the dorsal valve ; in the less prominent umbo of 
ventral, as well as the more irregular sculpture and the tlattening of 
dorsal. The umbo of the dorsal seems to have been shortened. 

The material for this species is scanty, and the fullowing are d? 
sions (fee. of the valves examined : — 
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Valves of Obolus discus from Assise E. 1 «. 
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Obolus iKQUiPUTEis, n. sp. PI. VIII, figs. 

Valves corneous equally lenticular, nearly orbicular in outline; um-^^l"8(K) 
- _ , 1 J sequiputeis 

bones depressed. described. 

Ventral valve with a short, low beak, having a narrow conical pedicle 
groove. Cardinal area broad. Inferior. Opposite the pedicle groove is a 
small shallow pit, perhaps marking the point of attachment of the ped- 
icle muscle. The lozenge heart-shaped area, or callus in front, is bordered 
by a strong furrow, outside of which, on each side in front, is the 
triangular imprint of the central group of muscles. In front of the 
middle of the valve, near the axial line are two minute pits, extendmg 
back from these across the heart-shaped area is a faint slender median 
ridge. Two strongly marked ridges, diverging from the umbonal region, 
separate the lateral group of muscles from the depression of the visceral 
cavity ; these muscle scars extend forward on each side of the valve from 
the cardinal region as far as the centre of the heart-shaped area. In 
front of the ridges above named, are the grooves of the vascular trunks, 
which sweep around towards the front of the valve parallel to its margin. 

The dorsal valve has a nearly orbicular outline, and a rather prominent, 
broad umbonal region. Interior, This shows a broad and long cardinal 
area. At the back of the valve, close to the hinge on each side of the 
umbonal region, are small scars apparently due to the posterior adductor* 
From the hinge on each side of the median line, a ^harp ridge runs forward 



140 

as far as the scars of the central Qiuscles, which are in the posterior third of 
the valve, are oval in form, and are about as far apart as half of the width 
of the cardinal line. A short distance in advance of these scars, but in 
the anterior half of the valve are the prints of the two anterior lat- 
erals; these are round, unusually large and are as far apart as the 
central muscles. At about equal distance from these four muscle scars 
and at the centre of the valve is a small pit, with a still smaller one in 
front of it, whose function is unknown. A short raesian ridge extends 
forward from between the scars of the anterior " j " laterals to two diverg- 
ing furrows in front of these ; these run from the point of divergence half 
way to the margins of the valve. In front of the forks of these furrows 
is a shallow round area, which with the space between the forked groove, 
is raised on the inside of the valve. Two strong ridges more widely sepa- 
rated at the back than those of the ventral valve, and less divergent, 
spread from the umbo. Outside of these diverging ridges are the prints 
of the posterior laterals. Running forward from the ridges in a curve 
parallel to the margin of the valve, vascular grooves are faintly indicated, 
and still more indistinct are traces of the interior branches of these 
trunks. 

Sculpture. — At the umbo the dorsal valve is granulated, but concentric 
strise appear at one millimetre from the umbo, and farther out the surface 
of the valve is diversified with numerous concentric ridges, to which the 
roughened surface of the shell give a granulated crest. The ventral valve 
is similarly marked, but there are concentric growth furrows at intervals. 

Size. — The ventral valve has a length of 12 mm. and a width of 11 mm. 
In the dorsal the length and width are each 11 mm. 

Horiz(yn and locality. — In the sandstones and sandy shales of A:<si>se 
E. 2 (a1), at Youngs point, near George river station, N.8. 

The approximated central muscles and large widespread soars of tlie 
anterior laterals of the dorsal valve in this species distinyuisli it from all 
other Oboli, and from this and the peculiar grouping of the central t^'ruup 
of muscles, the trivial name is derived. 

PAL^OBOLUS, sub-r^tnus. 

" Distinguished from Obolus proper by the clos.' .ipproxiiii'it ion of the 
!)lx)liis— vascular trunks, as shown by their impression on the v.Mitr.il vaUf. and 
by the forward direction of its branches. Tht^ callus of t he \ i-^coial cax ity 
of this valve is correspondingly narrow (therefon^ tin- iiHi>. '»• scaisaie 
also approximated). Yet the valve is round as in Ol>.,Iu;. ' lUill. Nat. 
Hist. Soc. N.B., Vo'. IV., p. 202.] 
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Tliia sub-genus characterizes the Upper Etcheminian Fauna. 

The following is the original description of the species as published in 
Bulletin XX. of the Natural History Society o New Brunswick. 

Pal^obolus Bretonbnsis. pi. IX., figs. 2a to h. 

" Oblately orbicular. Valves evenly rounded from the centre, except PalaBobolus 
that the borders are flattened at the sides and front. Both dorsal and described. 
ventral valves somewhat pointed at the umbo, which is depressed in both 
valves. Interior' of the ventral, — This has a broad hinge area and a trian- 
gular pedicle groove. The visceral cavity has two pairs of diverging 
ridges, which mark the advance of the lateral muscles during the growth 
of the shell. Between the outer and the inner pair originate the vascular 
trunks, which in going forward throw ofif branches at an acute angle. 
Interior of the dorsal valve. This valve has a broad, trans vei-sely striated 
hinge area. The visceral cavity is traversed by two pairs of diverging 
ridges, more widely divergent than those of the ventral valve; there is 
also a strong median septum along the middle of the valve. The central 
group of muscle scars are about a fifth from the front of the valve. 

^^ Sculpture, — The whole outer surface, except close to the umbo, is 
ornamented with sharp concentric ridges which occasionally anastomose ; 
these ridges have fine, faintly marked, radiating strite on their posterior 
slopes, and are obscurely crenulated along their crests. 

"Size, — Length 15 mm., width 17 mm. Dorsal valve somewhat 
shorter than the ventral." [Bull. Nat. Hist. Soc. N.B., Vol. IV., p. 
202,] 

The following are further particulars regarding this species. 

Ve^Ural interior, — The t^o pairs of diverging ridges extend across the Further 
posterior third of the valve; of these the outer pair divide off the pos- gjf^g^p^^^ 
terior lateral muscles, and the inner pair are directed toward the point of 
attachment of the anterior laterals, to which they sometimes extend as 
a border to the central callus ; in front of the callus on each side is a 
depression, marking the place of the central group of muscle scars. The 
vascular trunks in this valve run forward with a weak curve neaVly to 
the front of the valve ; the space between the trunks is about equal to 
one third of the width of the valve ; beside the outer branches of the vas- 
cular trunks referred to above, tracrs of internal branches are also found 
towards the front of the valve. 

Dorsal interior, — Of the two pairs of diverging ridges that traverse the 
posterior third of the visceral cavity, the outer are longer than the inner ; 
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the latter which extend forward about one-third of the length of the valve 
from the umbo, are sometimes nearly doubled in length, and extend along 
the side of the depression marking the place of the central scars. Bet- 
ween the central scars a distinct septum is found, which begins opposite 
where the two inner pairs of ridges, described above, usually terminate, 
though sometimes it may be traced as far back as the hinge area. Where 
this ridge fades out in front is a depression, marking the place of the an- 
terior lateral muscles. The central group of muscle scars extends to about 
one-fifth from the front of the valve. The vascular trunks in this valve 
are as far apart as half of the width of the valve. 

Sculpture, — The general aspect of the surfece ornamentation is desorib- 
ed in the earlier publication above cited, the following are further par- 
ticulars. For the first two millimetres from the umbo the ridges are very 
minute, or are absent ; then outside of this they become visible with a 
strong lens ; at from four to six millimetres from the umbo there are 
about eight ridges in the space of a millimetre, and for the rest of the 
shell about six to five, and finally four; near the front of the valve the 
ridges are lower, fainter and more closely set. The interior surface of 
the valves in this species, often exhibit more or less irregular rows of 
small pits ; the rows are in general concentric to the umbo, and give the 
interior a rough appearance; these rows are often found at the resting 
stages in the growth of the shell, but other pits are miscellaneously dis- 
tributed. 

Size as given above 15 x 17 mm.; depth of two valves about 4 mm. 

Horizon and locat.ity, — In assise E. Zd of the Upper EtcheiDinian at 
Dugald brook, Escasonie; also at Gregwa brook, Escasonie, N. 8. 

Except the following species. 0. lens^ the Obolus nearest this n^e is (!) 
major, oi the Upper Etcheminian in New Brunswick : that species, however, 
is large, and does not have the concentric ridi^'es, on the only example of it 
which is known. None of the European Oboli liave the sh.irp ri(l«;es 
which mark the surface of this species, and they all l^eloni; hi<^^lier in the 
geological scale. Obolus (Michwitzia) inonUifera^ Linrs.. has a tl.ittcn* d 
dorsal valve, and thus differs from this species, it is alsd dislin^uished l>y 
its beaded surface. 

This is the most noticeable brachiopod of the r}>per I'kcluMninian 
fauna, both for siz*? and for the strong ornamentation ot' ihr \;i]\e'-. Like 
Lingulepls Gregwa of the Lower Etcheminian fauna it < .in- to iia\<' 
preferred a muddy bottom, as it is found to abound in the ImmIs ..t As>i.S(' 
c?, which is more argillaceous than the assises above and It low. 
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The varying forms of the valves in the following table (and for other 
species in other tables of this article) are largely due to the distortion of 
the beds in which the fossils are preserved. This variation is corrected 
by the average. 

Valvbs of Obolus Bretonensis from Assise E 3 e/. (one from E. 3, a.) 
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Obolus lens, n. sp. PJ. X., Pgs- a to /. 

Shell rather thin and fragile, lenticular, nearly orbicular, with the 
sed. beak of the ventral slightly projecting. 

Ventral valve with a depressed beak, slightly sloping sides, and usually 
a depressed line, running along the mesian area. Interior^ with a car- 
dinal area about one-eight of the length of the valve. Within is a 
visceral callus, extending a little beyond the middle of the valve, and 
about twice as long as wide ; at the front is the scar of the central 
muscles ; on the callus, two-thirds from the beak, is a shallow lance oval 
depression. I n front of the callus, but not always present, is a mesian 
ridge, bordered by shallow grooves. Scars of the lateral muscles are 
visible at the sides of the valve near the hinge line, outside of a long 
vascular ridge. 

The dorsal valve shows wide, flattened areas at the posterior lateral 
slopes, and a narrow, widening, depressed band along the median line ; or 
the centre is scarcely depressed, and there are two flattened ridges on 
the valve diverging from the umbo, and about as far apart at the front 
as one quarter of the length of the valve. Elsewhere the slopes of the 
valve are regular. Interior. — This is imperfectly known. The visceral 
callus extends beyond the middle of the valve, as is shown by the radi- 
ating septa that cross the visceral cavity ; two of these ridges extend 
nearly to the front of the valve. 

Scndpture. — This consists of fine concentric ridges that sometimes run 
together ; there are about eight of these ridges in the space of a millimetre, 
and they are nearly regularly spaced except near the umbo ; there are 
about twice as many of these ridges to the millimetre as in 0. Brcton- 
ensis. 

Size, — The ventral valve is about 14 mm. long, 12 nun. wide, and H 
mm. deep. The dorsal is about 1 mm. shorter than the ventral. 

Horizon ami locality. — In assises E. 3 6 and E. 3 ^, (especially the 
latter) of the Upper Etcheminian, Dugald brook, Escasoni(% N.8. 

This species is provisionally placed witli the siib-i;«'ii!is Pal.tohoiu^. 
though the vascular trunks are not so close togotlier as in that species 
(neither are they so wide apart as in the Obolus of Eichua'd ( Michwit/). 
Though proportionately a narrower shell than the precrc iimr, thi^ sjiecies 
is evidently congeneric with it, and appears to lej la<t> it in the in<n*' 
sandy beds of this zone. It can be distinguislu'd t'lnm o. Ilr> f,,,i, ,,^'s 
by the closeness of the concentric ridges on the -ui lae ■ «.t ri:*- \ahe-;. 
The crests of these ridi2;es are not beaded as in Ohohi^ ;,,■ ,, ;- /•,/, Lims, 
of the Swedish Cambrian. 

The following table shows the size and main featuirs «.t .: iiuihIm r oi 
valves. 
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Valves of Obolus lens from Assise E. 30. 
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Valves of Obolus lens from Assise E. 36. 
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Elsewhere we have noted the enlargement of the species of a genus in 
passing upward from one fauna to another, as, for instance, Acrotreta. 
A similar enlargement in size may be noted in Obolus. 

Length. 

Obolus torrentis, Ck>ldbrook terrane 7 to 8 mm. 

O. triparilifl, Lower Etcheroinian. 8 to 9 m 

O. discus. Lower Etcheminubn 10 n 

O. aequiputeis. Lower Etcheminian 11 to 12 •> 

O. lens, Upper Etcheminian 11 to 14 u 

O. Bretonensis, Upper Etcheminian 14 to 17 •• 

Var. LONOUS, n. var. PL VII., Pigs. 4a and 6. 

j'^ This at first sight appears quite distinct from Oholua lens, but has many 

ed. points in common. It has the form of an oval Lingulella, and the posi 
tion of the muscle sears of the ventral valve is like that of Lingulella 
avdlis ; nevertheless the peculiar sharp, deep and long mesian furrow on 
back of the dorsal valve, and the ornamentation of the surface of the 
valves is so like that of ObtUiM lena^ that we have concluded to place it 
as a variety of that species. 

The general form is lance-oval and the width two-thirds of the length. 
Except in having shorter lateral vascular ridges, and in the difference of 
proportion due to difference of form, this species does n^^t vary much from 
the type. It has the same mesian ridge in the ventral and a similar de- 
pressed longitudinal band on the dorsal. It has the shallow grooves 
along the mesian ridge of the ventral valve that is apparent in some 
examples of Leptohohia collicia. Its thin shell, weak cardinal area, flat- 
tened mesian band on the dorsal, and straightened lat^^ral matgins are 
Leptobolian characters ; but it has distinct and rather coarse concentric 
ridges on its surface, while in Leptobolus this sculpture is tine and 
close. Michwitz appears to have met with similar forms that he iiad 
difficulty in placing as varieties of Obolus (Schmidtia) ohtv.sv'^. They aj. 
of the Dictyonema Zone* 

Sczdpture. — This, consisting of close set concentric ridges, does not 
differ from that of Obolus lens, except in being finer and closer. 

Size. — Length of ventral, 16 ram.; width, 10 mm.; depth, aixuu \^ mm 
The dorsal is about 1 mm. shorter than the ventral. 

Horizon an4 locality. — Occurs infrequently in assiso ]•] .'> ' at r)u^aM 
brook, Escasonie, N.S. 

The following are dimensions of valves of this fotin : 

*Uber die Brachiop<.>denpattung OIk)1uh, KichwaM, Mtm. Alh] h; ;. i' ^ S. •. --'. 
Peternb. ISer. viii., vol. iv., No. 2, Taf. ii., figs. 23-2t; and '2\^-:0. 
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Valves of Obolus lens — longus from E. 3«. 
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The following is a synopsis of the occurrence of Obolus in the Etche- 
minian strata of Cape Breton, and in the Coldbrook terrane of the same 
island. 



Distribution of Obolus in the Coldbrook and Etcheminian terranes in 
Cape Breton, N.S. 
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It wDl be seen that the Lower and Upper Etoheminian faunas are 
each characterized by a special subgenus of Obolus, one having a peculiar 
crowded arrangement of the central group of muscles of the dorsal valve, 
the other having the vascular trunks unusually approximated in the 
ventral valve. 

BILLINGSELLA, Hall & Clark. 

BiLLINGSBLLA BBTROFLBXA, PI. X., figS 2a 0. 

This was described as a variety of Clitambonites planay Pander. But 
it has been found to belong to a much lower horizon than that species, 
and to be, by its internal characters, a Billingsella. 

The ventral valve is flat, except toward the umbo, which is elevated, 
and for a short distance the shell has a convex slope on the back. 
Interior, — The mould of an example from the sandy shale of Young point 
shows clearly that this is not an Orthisina. The print of the adductors 
extends forward a little more than a third of the length of the valve, and 
is surrounded by a low ridge, connecting with the margin of the del- 
tidium ; a slight emargination at the' side of the imprint limits the 
posterior adductor muscles. The print of the diductors extends far iu 
advance of that of the adductors — more than half as far again as these. 
A lateral septum divides the diductors, and the posterior adductor is 
bounded by an accessory lateral septum. In front of the print of the 
adductors is a lanceolate depressed area, bordered by the minor pair of 
trunks of the vascular system ; the outer pair of trunks turn outward 
around the print of the diductors, going toward the cardinal angle. The 
course of the branches of the vascular trunks is straight ; they are 
numerous, but seldom fork ; their impression is faint beyond the outer 
resting stage in the growth of the shell. 

The dorsal valve is decidedly tumid in the middle portion, but curvets 
down quickly to the hinge line, where there is a low area. Jnityrior. - 
A mould of the dorsal shows that there was a median septum runniii;/ 
from the umbo nearly two-thirds of the length of the shell ; and on ea< li 
side of the ridge appear three radiating vascular furrows. Al the liini^^e 
line are the moulds of two short lateral plates, and at the c< ntrc or x\\\< 
line, on the mould, a group of three pits due to the crura- .uul tlir c .i 
dinal process; the latter is larger than the other two. 

Sculphire. — The material collected last summer has t]^^u^\n coiv^i-i'' 
able light on the sculpturing of the valves, which is so (liifer«Mii on tlir t a . » 
valves as to lead at first to the supposition that there rk; two -jmh ir^. \\-\\]i 
difference in the coarseness of the ornamentation — ont^ with rii.< on r].- 
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surface about as numerous as those described by Billings for 0. Jesinata, 
the other with much closer and finer ribs like 0. orientcUis Whitfield. 
But on sorting the valves into ventrals and dorsals it was found that the 
valves with narrow ribs were ventrals, while those with wide ribs were 
dorsals. It might be supposed that this peculiarity would prevent the 
valves from fitting close together at the margins, but such a difficulty 
could have been obviated by a special smoothing of the edges of the valves. 

The diversity in the width of the ribbing is most marked in the middle 
stages of growth ; in both the larval and senile stages the valves were 
smoother. The spaces between the ribs in the dorsal valve are wider 
than the ribs ; they are flattened and traversed by two, sometimes three, 
low fine, slender, thread-like ridges, parallel to the main ridges ; on the 
lateral slopes the spaces between the ribs have only one of these low 
threadlike ridges. 

This species has in the ventral valve 5 ribs in the space of 3 mm. and 
the dorsal has four in the same space, counting the thread-like ridges as 
well as the ribs. 

Size — Length of the ventral, 18 mm. ; width, 20 mm. ; depth at the 
umbo, about 4 mm. The dorsal is about 2 mm. shorter and has a depth 
of 4 mm. about the middle of the valve. 

Horizon and locality. — The original examples were from a bed of gray Geological ag 
sandstone at McFee's (Young point), near George river station. Cape *°^ locahty. 
Breton, where it occurs with Lingulella Seltvyni and was collected by 
Messrs. Weston and Robert, of the Canadian Geological Survey. The 
species also occurs, but of smaller size, in the sandy shales that underlie 
this sandstone. The sandstone in places is quite calcareous, and becomes 
as coarse as a grit. The fossils are in the condition of casts that have 
weathered out in this, now porous rock. These beds are tentatively 
assigned to Assise E 2. a. of the succession in the gorge at Dugald brook. 

Billings described the dorsal valve of his species {B, featinata) as being 
nearly flat. Such a description does not apply to B. retrofieoca^ in which 
this valve has the usual convexity of an Orthid. But the ventral valve 
is nearly flat, except near the umbo, though it slopes down to the hinge 
line on each side, owing to the elevation of the umbo. 

B. orientcUis of Whitfield "has close, narrow ribs in the ventral valve 
(the dorsal is not known) like B. retroflexa^ and might be compared with 
laterally compressed examples of this species, but the print of the ad- 
ductor muscles in that species is much larger than in this. 

B. transversa Walcott is not unlike longitudinally compressed examples C9mpared 
of this species {B, retrojlexa), but the fine ribs between the coarse ones, I^^. ^^ 
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figured for that species, while found on the dorsal valve of ours, do not 
occur in the ventrals, and it is the ventral of his species that Mr. Walcott 
figures ; however, he describes the species as having very fine costse, 8 in 
the space of 3 mm. ; our species has 4 or 5 in the same space, but young 
shells may have 6. 

Form, — The valves differ considerably in their proportions, but this 
appears to be due to distortion after they were buried ; as now found, 
the valves range from those in which the length and width are equal, to 
others in which the width is a half more than the length. Taking an 
average of a number of valves as shown in the accompanying table, the 
width appears to be one-quarter greater than the length, but less than 
this in the ventral valves. 



Valves of Billingsella retroflexa from sandstone of E. 2 (a ?) at 

at McFee's (Young point.) 

(The dimennons in this table are in millimetres. ) 
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The following are measurements of valves from the saii<ly sli.ile \>(A 
the sandstone bed at Young point. 
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Yalybs of Billingsella retrofleza from sandy shale at Young point. 
(The dimensions in this table are in millimetres.) 
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The greater proportionate width of the dorsal is due chiefly to its 
shorter umbo. The shells in these shales are proportionately narrower 
than those in the sandstone bed ; they are also much smaller, but the 
difference does not seem to be specific. 

Owing to the coarseness of the matrix both in the sandstone and the 
shales, the finer details of surface ornamentation are obscured. 



OSTRACODA. 

OSTBACODA OF THE BaSAL GaMBRIAN RoCKS IN GaPE BrETON. 

* Investigations of the Gambrian rocks in Gape Breton has brought to Peculiarities 
the writer's notice a number of new types of these small Entomostracans, rLjJjfLod 
and with the permission of the Director of the Ganadian Geological of the Basal 
Survey, these were communicated to the Natural History Society of 
Montreal. (See Gan. Rec. Sci., Vol. VIII page 437.) 



, Cambrian 



The species all come from the Etchemioian aandstooefi and shales^ and 
from a body of shales included in the volcanic rooks which underlie 
them. This part of the Cambrian appears to contain three faunae, on& 
in the shales of the volcanic rocka^ and two in the Etcheminian sediments. 

Otdj two Bpeci€s of Oatracoda have been found in the shales of thti 
volcanic rocka, so that the bulk of the fauna is Etcheminian. The dis- 
tribution of the forma throughout this scries of beds will be readily seen 
by the acoompapying table. The three larger divLiions of the Etchemi- 
nian shown in the table are lithologtcal^ and the Lower Etcheminian 
Fauna h confined to the two lower divisions ; the Upper Fauna is in III 
of the upper division. The letters beneath these divisional spaces indi- 
cate the success? ive assises in which foasils have been found. No Ostra- 
coda of the Protolenus Zone have been recognized in these be<ls^ and so 
it ii supposed they are older than that fauna. 



List of Ostracoda of the ooldbrook and Etcbeminian terranes in Cape I 
Breton with the horizons at which they are found. 
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The Ostraooda found in those deposits afford a means of discriminating Peculiarities 
the layers, second only to the Brachiopoda. They are not nearly so num- the Ostraooda 
erous as the latter, or they would be even more valuable in this respect, CambiS^ 
as they show considerable liability to variation. The forms of Bradorana 
are specially abundant in the Lower Etcheminian strata, while Bradoria 
and Schmidtella (?) are more common in the Upper. From their small 
size these Ostraooda are easily overlooked, but their thick and strong 
shells have resisted destructive agencies, and give examples that have 
not suffered so much from distortion and pressure as some of the Bra- 
chiopods. 'They possess some features of form and structure which are 
peculiar. One notable feature is the position of the main muscle scar. 
Mr. E. O. Ulrich, who has given much attention to the study of the 
Ordovician and Silurian Ostraooda seems to assume that the plaoe for the 
muscle is near the centre of the valve. At least he speaks of this as the 
position of this mark in Leperditia'^ ; it is from the hinge to this point 
that the sulcus or transverse groove extends in this genus. xVnd if there 
is any meaning in this connection in the central depression of the valve 
a similar poeition for the muscle scar may be inferred for Primitia, Primi- 
tiella, Isochilina, Kirkbya, Entomis and other genera. 

But in the Etcheminian species of Ostracoda and in many of those of 
the Protolenus Fauoa of the St. John Group, we have not been able to 
find any in which the muscle ecar is so placed. On the contrary many 
examples occur in which the scar holds an anterior position near the hinge 
line. This peculiarity would have given greater mobility to the valves, and 
it is a fact that while in many cases we find the valves spread somewhat 
apart, there are others in which they are spread out flat and yet retain 
their normal position of contiict at the hinge line. 

If there is any meaning in these furrows that extend from the hinge 
as indicating muscular attachment there is a suggestion of a posterior 
muscle, towards the posterior end of the cardinal line in the depression 
that exists there in Beyrichona and Hipponicharion, and is faintly shown 
in Escasona. But of such posterior muscle we have no sure evidence. 
Of the anterior adductor muscle, however, there are plain indications on 
the interior of many valves. 

It is clear that Ostracods having such a radical difference of structure Peculiarities 
from those of a later time, must have had different habits of life, °^ li»bitat 
and among other peculiarities noted is that they usually occur solitary. 



*Lower Silurian Ostraooda of Minnesota, p. G3d. 
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Seldom do we find any aggregations of indiyiduais, and never the swarms 
on a single layer of rock that may be found in occurrences of the later 
Ostracods ; hence they appear not to have possessed in any marked degree 
the gregarious habit of these later genera. 

Another peculiarity of the Etcheminian and Protolenian forms, as 
distinguished from the prevalent Ostracoda of Ordovician and Silurian 
Time, is the unusual convexity of the front moiety of the valve as com- 
pared with the other. This for some time led the author to be uncertain 
as to which was the anterior end of the valve in the genus Beyrichona. 
He, however, now has no longer any doubt, as the related genus Bradoria, 
with its prominent ocular tubercle sets this matter at rest, and shows 
that the thick end of the valves is the anterior one. 

Another common feature is the prevalence of species which are as wide, 
or wider than long. This peculiarity is connected with a long hinge 
line and with more, or le.ss abrupt cardinal curves of the margin, 
before these merge into the true anterior and posterior margins of the 
valves (see Plato I. figs. 1 to 6, a <S^ 6). When the angle at the lower end 
of these cardinal curves is acute, a tubercle is sometimes develope<l, in 
addition to that which marks the anterior and often the posterior end of 
the hinge line (PI. I. fig. 13, a <b c). 

These laterally expanded valves are in a number of species somewhat 
pointed at the lower margin, and in most the ventral margin is more or less 
angulated (PI. XII. figs. 2, 3 and 6). It thus admits of division into two 
portions which may be designated the anterior and posterior curves (e tVr d), 
according to whether the part of the margin indicated is in front or 
behind the ventral angulation. Sometimes the anterior curve of the mar- 
gin will be stronger as in Beyrichona (Fig. 3) (and Escasona 1 Fig. 6), 
sometimes the posterior curve, as in Indiana (Fig. 1) and Bradorona (Fig. 
2), is the stronger. In Hipponicharion (Fig. 4) the two are about ecjual. 

8 used in The cardinal curves (PI. XII. figs. 2 etc., a and />), extend from the 
Ostra- ^^'^K® ^^^^ along the margin until it becomes at right an^le.s to the hinge, 
and they also vary greatly in direction and extent. Thus in Indiana 
(Fig. 1) the posterior one is long, the anterior shorter ; in IWjulorona 
(Fig. 2) they are approximatively of equal length ; in Beyrichona ( V']i^. ^^}. 
sp, palpiliOy the posterior one is almost obsolete, hut in ollirr- specify 
(tinea, planata, etc.,) of this genus, it is well shown, and with tlic^r the 
species of Escasona (Fig. 6) agree. In Bradoria (Fig. •") > '"»th (Midinal 
curves, and especially the posterior, are well shown. In llipjx.nuli.u inn 
on the contrary these curves are almost obsolete. 
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The relation of the muscle scar to the ocular tubercle is also a means of 
discriminating the genera in these early forms of Ostracoda : thus in 
Bradorona (Fig. 2) and Bradoria (Fig. 5) it is diagonally behind and below 
the tubercle, but in Beyrichona it is below and somewhat in front of the 
tubercle. In Hipponicharion (Fig. 4) the muscle print presses in 
behind and below the tubercle. In Indiana (Fig. 1) the scar though not 
well recognized appears to be as in Bradorona (Fig. 2). In Escasona 
neither muscle scar nor tubercle have been certainly identified. 

Comparing this group of genera with those of the Ordovician and Radically 
Silurian, we note some obvious differences from them. Perhaps the most theTeperdi- 
notable is the way in which the visual and muscular organs are crowded at ^^^®* 
the front end of the hinge. This would exclude them from the great 
family of the Leperditidse, Jones, in which the muscle scar is near the 
middle of the valve. The lateral expansion of the valves also is charac- 
teristic^ and still more the way in which a number are pointed at the 
middle of the ventral margin. 

We see no nearer relation in these species to the " zoe " group of giants 
described by Barrande, than to the Leperditidse ; these remind one more 
of the bivalve carapaces of Phyllopod crustaceans. The Canadian forms, 
though many are above the average size of the fossil Ostracoda, are far 
inferior in this respect to Aristozoe and its allies. 

It seems to the writer that the position of the main adductor muscle 
scar separates these species from all described Ostracoda, and he would 
suggest for them the designation Bradoriidse, taking as types the genera 
Beyrichona and Bradoria. Hipponicharion is widely divergent from the 
otiiers and in its strongly ridged surface simulates Beyrichia and may for 
the present be placed in the family Beyrichidse. 

Lepbbditia 1 ? RUGOSA. PL XII, fig. 7a to c. 

(Can. Rec. Sci., Montreal, Vol. VIII., p. 443. 1902.) 
This species may prove to be of another genus when more numerous LeperditiaTt 
examples are found. The single example found does not seem to justify ^J^||^^{,ed 
a final reference to any described genus. 

Only the right valve is known and this is rather flat, and flattened 
toward the hinge and the posterior slope ; its greatest convexity is in the 
middle and the lower third. The outline is broadly oval, with a hinge 
line half of the length of the valve. The anterior and posterior cardinal 
curves are long ; the posterior marginal curve and the lower side of the 
valve are both somewhat straightened, and the anterior marginal curve 
strongly rounded. 
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There is an obscure ocular tubercule situated at the upper front angle 
of the valve ; and an obscure, short and weak furrow behind it ; about 
the middle of the cardinal line is a low, faintly marked tubercle. There 
is a trace of a marginal furrow along the posterior margin. 

Sculpture. — Corrosion of the surface has obscured the usual markings, 
leaving a rough surface, which is crossed in several directions by broken 
ridges, without regularity ; except toward the lower margin of the valve, 
where there are several sub-parallel to the margin. 

Size, — This is the largest Ostracod obtained from the Etcheminian 
terrane — Length 6^ mm., width 5 mm., depth about 1^ mm. 

Horizon and locality. — Assise E. 3. f. Upper Etcheminian, at Gillis, 
Indian brook, Escasonie, N.S., scarce. 

The flat form and wrinkled surface of this valve indicates a thin chi- 
tinous test. It may have distant afiSnities with IsoaySy Walcott, but is 
entirely different in form. It also approaches in outline Aristozoe rotnn- 
data Walcott,* but is of different relief. 

BRADORONA. 



Bradoronaf 
new Bub- 
genus. 



The description of the genus Bradoria applies niore particularly to the 
smaller elongate forms, described in the Bulletin of the Natural History 
Society of New Brunswick.! But beside these the Ktoliominian beds 
contain a group of larger forms, with similar ocular tubercule and inutcle 
3car, but broader and more triangular in form ; most of them belong to 
the Lower Etcheminian Fauna but there are stragglers in tin? upper. 
With their more angulated form they have the front marginal curve 
straightened. These we propose to distinguish as a subgenus under the 
name Bradorona. 



Bradorona perspicator. pi. Xir , tJir Sa. to '/. 



BnwJorona 
]>er8i>icat(>r 
deHcribecl. 



(Can. Rec. Sci., Moiitn-jil, p. HI. r.n'L'-. 
This is ono of the largest Ostracods found in the C'-ijir Ihcton Etche- 
minian rocks and, if the following mutations <ire projui iy tctVmd tn it. 
extends thr..u^h them in varyi::^ i(»nns and sizes. 

In this typical form the hinge is more than thie -titih <.i li;,. widil: <'! 
the valves. The posterior cardinal curve is lonu: and ^tr.iiu ii, ^'k* iii.UL'in 
bears a thread-like marginal fold on the left valve .md •!;.!« i .i iian..\\ 

*Fauna of tlir Oleiu-lluH zone p. C)*-?? pi. i. x\x ti^'. ."<. 
ilUill Nat. Ili^t. ^oc. N. B. Vol. iv. p. 204 St. .lohn IMH'. 
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obscure furrow, within the margin along the anterior and posterior mar- 
ginal curves. The hinge margin is thickened, and a tubercle marks the 
posterior end of the hinge line (of at least the right valve). The ocular 
tubercle is distinct in each valve, behind which is a shallow furrow extend- 
ing a short distance below it. There is also a short, obscure ridge extend- 
ing obliquely downward from the ocular tubercle toward the lower margin 
of the valve. 

The greatest convexity of the valve is two-fifths below the hinge line, 
and the slope to the anterior margin is steep. 

Sctdpture, In all the forms of this species obtained, the sculpture has 
been obscured by corrosion, but remains of the cortex that have escaped 
this destructive change show a pitted surface, fiy a linear arrangement 
of the pits along the anterior and posterior slopes of the valves an appear- 
ance of parallel ridges has been produced. 

Size. Length 4f mm. Width 4 mm. Depth of each valve \\ mm. 

Horizon and locality. This is of the Lower Etcheminian Fauna, and 
occurs in Assise E. 1. d. at Dugald brook, Escasonie, N.S. — Frequent. 

The following measurements exhibit some variations in size. 

A right valve, length 4^ mm., width 4^ mm., depth 1^ mm. 
Another " " 4 " " 4f " " IJ " 

A left " " 4 " " 4f " " H " 

Mutation maxima. PI. XII., figs. 9. a, b. 

Can. Rec. Sci. Montreal, Vol. VIII., p. 445, 1902. 
This is the largest form of the species observed ; it is more rounded at Mutation 
the two ends and below, than the type, and is flatter, but is of the same S^^ribed. 
general form. 

The hinge-line is two-thirds of the length of the valve. The posterior 
cardinal curve is angulated. There is an obscure furrow behind the ocular 
tubercle, extending half across the valve ; a low ridge extends along the 
anterior margin, a little within it, and a fainter ridge along and near the 
posterior cardinal curve ; a narrow marginal furrow is visible along the 
anterior marginal curve ; an obscure row of tubercles extends along and 
near the anterior half of the hinge of line. 

Sculpture. Surface pitted, the spaces between the punctures becoming 
anastomosing ridges near the margin, and presenting ridges on the pos- 
terior half of the valve, sub-parallel to the margin. 

Size. Length 6 mm., width 5 mm., depth of a valve If mm. 



Mutation 

magna 

described. 



Mutation 

major 

described. 
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Horizon and locality. — Assise £. 1 e, Lower Etcheminian, at Dagald 
brook; scarce. 

Mutation magna, PI. XII figs. 11a and h. 

Can. Rec. Soi., Montreal, 1902, YoL Vm., p. 446. 

Valves rather tumid, hinge-line shorter than in the type, two-fifths of 
the length of the valve ; ocular tubercle prominent^ behind and around 
it is a shallow furrow ; cardinal curves of the margin long. No marginal 
furrow is visible. 

Sculpture, Surface pitted ; there are obscure anastomosing ridges 
between the pits parallel to and near the margin ; a narrow obscure 
band extends from ocular tubercle obliquely backward and downward. 

Size. Length, 5 mm. ; width, 4 mm. j depth of a valve 1} mm. 

Horizon and locality. Assise E. 2 6, Lower Etcheminian, at Dugald 
brook ; scarce. 

Mutation major, PI. XII., figs. 10 a and h. 

Can. Rec. Sci. Montreal, 1902, Vol. VIII., p. 44C. 

Yalves rather tumid, hinge-line about three-fifths of the length of the 
valve. Cardinal curves rounded ; no marginal furrows seen. Ocular 
tubercle a little way from the hinge ; a broad obscure furrow behind it. 
An obscure ridge runs from the posterior marginal curve to the anterior 
middle of the valve, and thence curves up to the lower end of the anterior 
cardinal curve. 

Size. Length 5J mm. ; width 4^ mm. ; depth of a valve 1^ mm. 

Horizon and locality. Assise E. 3 f., Upper Etcheminian at Dugald 
brook ; scarce. 



Bradorona 

si^ectator 

described. 



Bradorona spectator. PI. XII., figs. 12 a to d. 

Can. Rec. Sci., Montreal, 1902, Vol. VI IF., p. 447, 

This species is smaller than the preceding and has a inoie finely pitted 
surface. The length and breadth of the valves are about e<nial. Longth 
of the hinge more than half that of the valve (?) ; the anterior and pos 
terior cardinal curves are about equal in length ; both anterioi- and pos 
terior marginal curves are convex. The upper part of the valve is most 
protuberent as in Schmidtella. A sharp marginal furrow slu.ws on sonu^ 
valves. The ocular tubercle is prominent; some examples show a short 
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thread-like ridge extending diagonally backward from the tubercle ; this 
corresponds to a furrow on the inside of the valve. 

Size, Length and breadth each 3^ mm. ; depth of a valve 1 mm. 

Horizon and locality. In the dark, brownish gray sandy shale of Assise 
E. 1 4 Lower Etcheminian, at Boundary brook, Escasonie, Rather 
common. Also in Assises E. 1 6. and E. 1. dL at Dugald brook ; infre- 
quent. 

Variety acuta. 

Can. Rec. Sci., MontrAJ 1902, VoL VIII., p. 447. 

This is a large form, more pointed below than the type. Anterior mar- Variety acuta. 
ginal slope somewhat straightened. Ocular tubercle distinct. 

Sculpture, Surface minutely punctuate, and showing a strong striation 
near the hinge. 

Size, Length and breadth each about 4 mm. ; depth of a valve 1 mm. 

Horizon and locality. Assise E. 1 b., Lower Etcheminian, at Dugald 
brook ; infrequent. 

A small example, supposed to be the young of this form is narrower, 
more acutely pointed below, and with straighter anterior and posterior 
marginal curve, was found in Assise E. 1 d, at Boundary brook. 

Mutation spinosa. PI. XIT., Rgs. 13 a and h. 

Can. Rec Sci, Montreal, 1902, Vol. VIIT., p. 448. 

Wide below the cardinal curves. Anterior marginal curve straight- Mutation 
ened. A sharp marginal furrow all around except at the hinge. spmoBa. 

The ocular tubercle is distinct and there are spines at the ends of the 
cardinal curves, except at the lower end of the posterior curve. 

Sculpture, The surface is minutely punctuate ; on the posterior slope 
of the valves and on a band descending backward from the ocular 
tubercle, the pits merge into interrupted striae, divided by inosculating 
ridges. 

Size, Length and breadth each about 4 mm. ; depth of a valve 
1^ mm. 

Horizon and locality. An entire carapace in the Assise E. 1 e., Lower 
Etcheminian, at Dugald Brook ; scarce. 



k 
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Mutation iEQUATA. PI. XII., figs. 14 a and b. 

Can. Rec Scl, Montreal, 1902, Vol. VIII., p. 448. 
ion . Anterior and posterior sides nearly equal. The form is oval, and is 
wide below the cardinal curves, which are long. Anterior as well as 
posterior marginal curve regularly arched. 

Sculpture, The surface has been corroded, but shows traces of a minute 
pitting. 

Size. Length and breadth each 3f mm. ; depth of a valve 1 mm. 

Horizon and locality. In Assise Ev 3 d. Upper Etcheminian Fauna^ 
at Dugald brook. Rare. 

Bradorona observator. pi. XII., figs. 15 a to c. 
Can. Rec Sci., Montreal, 1902, Vol. VIII., p. 448. 
t^na A small species of the same general form as the preceding, but the 

)ed. anterior marginal curve is more oblique on the hinge line, the ventral 
angle being opposite to the posterior half of the cardinal line ; this 
(2 mm. long) is considerably more than half the length of the valve. 

The anterior cardinal curve is angulated at each end ; the posterior is 
a third longer than the anterior. The anterior marginal curve is 
straightened and is considerably longer than the posterior, which is 
strongly arched outward. A narrow thread-like marginal fold is visible 
in some places. A thickened band within the margin, in some places, 
shows slight protuberences. 

Sculpture, In most examples the surface is scabrous from corrosioii, 
but some show traces of a minute pitting, and near the margins of tlic 
valve these pits form continuous rows, or furrows. The mjuld of the in 
terior showing smooth surface having minute jainctures. The muscle scar* 
behind the ocular tubercle, is distinct on the mould of the interioi- c^f (ho 
valve. 

Size. Length 3i mm ; width 3 mm ; depth of a vahc^ 1 mm. 

Horizon and locality. In Assise E. 1. <L, Lowei' l^lchominian, ai 
Boundary brook. Common. 

The following are measurements of several valves from tins i'u.tliiy 

r^ft valve, length 'i\ mm., wi 1th 2^ mm.. (]«'})( ii 1 inn . 

2 " '' '' 3J " " 3 '• '• 1 

(( (( (I Qi (( u o;,'. .4 

(( (( (( 2,X " '* 2^ " " ; 

Carapace " 3J " " 2^ " - J 
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Three forms which maj be classed as varieties of this species are the 
following : 

Variety benepuncta. PL XII., fig. 16. 

Can. Rec Sci. Montreal. 1900, Vol. VIII., p. 449. 
Anterior cardinal curve longer than the posterior ; anterior marginal Variety 
curve straightened and the greatest width of the valve posterior to the dumbed, 
middle. Hinge-line nearly half of the length of the valve (2^ mm). 
Ocular tubercle distinct ; a shallow furrow behind and below it. A faint 
ridge extends forward from the posterior end of the hinge half way to the 
furrow below the ocular tubercle. Another example, more oval and more 
tumid, has an obscure row of tubercles arching outward and forward 
from the posterior cardinal angle to the anterior cardinal curve. A low 
ridge extends back from the ocular tubercle to the hinge. 

Sculpture, The surface is corroded, but on the posterior slope of the 
valve are anastomosing ridges parallel to the margin. 

Size. Length, 4^ mm. ; width, 3} mm. ; depth of a valve, I mm. A 
carapace from this locality had length 4^ mm ; width, 3^ mm ; depth of 
the two valves, 3 mm. 

Horizon and locality. Assise E. 1. (/., Lower Etcheminian, at 
Boundary brook. Scarce. 

Mutation l^evis. 

Can. Rec Sci. Montreal, 1902, Vol. VIII., p. 460. 
Oval, cardinal curves loug, the anterior one rounded. Hinge line more Mutation 
than half the length of the valve (f ), a tubercle at the posterior end. described. 
Ocular tubercle off from the hinge-line and prominent ; ocular furrow 
shallow. The right valve has a thread-like marginal fold ; no fold on the 
posterior slope of the left valve. 

Sculpture. Punctuation fine, showing anastomosing ridges near to and 
parallel to the posterior slope of the valve. An example from the higher 
horizon shows a thickened band near the margin along the posterior 
marginal slope, that bears obscure elongated tubercles. An example of 
the mould from the same horizon has three small pits behind the ocular 
tubercle, parallel to the hinge. 

Size. Length, 4^ mm ; width, 3^ mm ; depth 1 mm. 

Horizon and locality. Occurs in assises R 1. 6, and E 2 c. Lower 
Etcheminian, at Dugald brook. 

11 -c. R. 
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The following are measurements of examples from the two horizons : 

E. 1. 6, carapace, length, 4 mm. ; width, 3 mm. ; depth, 2^ mm. 

(( (( u 31 « (( 3 l( « ]l c. 

E. 2c, right valve " 4J " " 3^ " " 1 " 

MuUtion LioATA, PI. XII., fig. 17. 

Can. Rec Sci. Montreal, 1902, p. 451. 
Oval, cardinal curves long, anterior marginal curve straight, posterior 
ornamented with a row of small tubercles ; a similar row extends direct 
from the lower end of the posterior cardinal curve toward the lower end 
of the valve, near which it curves forward. Ocular tubercle obscure, it 
appears to be represented by four small tubercles ; but the furrow is well 
marked. 

Sculpture. The punctation is rather coarse, and there are anastomos- 
ing ridges near the two ends of the valve, parallel to the margin. 

Size. Length 4 mm. ; width 3 mm. ; depth of two valves, 2 mm. 

Horizon and locality. Assise E. 3. e.. Upper Etcheminian, at Dugald 
brook, Escasonie, N.S. Rare. 

BRADORIA* 

Named for the Bra« d'Or, a saltwater lake occupying the interior of tli*- i-dand of 
Caj^ Breton. 

**In the Protolenus Fauna are two species of Ostracocla which, for want 
of other known relationship, were referred to the genus Primitia. It 
would appear now that they are representatives of an anciotit type of 
crustaceans which has spec'es in the Etcheminian Fauna. Though hav- 
ing the general form of Primitia, Primitiella and Apircliites, I hoy do 11 >t 
have the median pit, or sulcus of the first, th»^ shallow median depressioi, 
of the second, or the smooth valve of the third. Their most marked 
character is a prominence or tubercle at the front of tho hi ng line. I^Vom 
the smoothness of the vSumniit of this tubercle, and its advaiitigt'ous posi 
tion for vision, it is supposed to be an ocular tubercle. Some of (In- species 
have, close behind this tubercle, a short vertical furrow : or ihc tunow may 
pass around the tubercle. In the five species r(»ferred horo the iiKir_:iiial 
furrow is obscure, or in side-view along the lower margin. i:i\ i-il»l.' 

The known species are of nearly the same size about "> !<» 1 nn ; i 'Jil: 
and the surface of the valves is distinctly pitted, tuberoulabMi -n \. i ink!. .1. 

''Xjit. Hi>t Soc. X. r.ruiiswick. Bull. vol. iv., p. 20}. 
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The following are the speoiee which fall under this genu s : Prim Uia ocu- 
lata and P. aurora of the Protolenus Fauna and the following species " : 

Bbadoria scrutator, pi. XIII., figs. 1 a to c. 

Bradoria scrutcUor, n. sp. Nat. Hist. Soc. N.B. Bull. vol. iv., p. 204, pi. 

iv., figs. 1. a to c. 

Can. Rec Sci. Montreal, 1902, p. 452. 
'' Outline of the valves ovate, with a straight hinge-line. Hinge-line Bradoria 
more than half the length of the valve, terminating in front at a short original ' 
transverse furrow, situated immediately behind the tubercle. The hinge ^©^©"Ption. 
is bordered all along its course by a narrow sharp ridge, similar to a mar- 
ginal ridge. The tubercle is nearly marginal, and is situated just in front 
of the hinge-line. In front of it the margin of the valve turns downward 
and is bordered by a narrow, obscure furrow, which extends around the 
ventral margin of the valve. There is a slight angulation of the outline 
of the valve at the middle of the anterior border, separating there the 
cardinal and anterior curves. The posterior margin rounds regularly up- 
ward behind to the hinge-line. 

Sculpture, (1) The whole surface of the valve is covered with closely set, 
rather coarse, conspicuous pits that are finer toward the hinge where they 
have a linear arrangement." On the posterior half, toward the posterior 
margin, the tubercles between the pits have a tendency to coalesce, and 
thus produce obscure ridges whose course is directed toward the lower 
border of the valve. 

Size, Length, 3 mm. ; width, 2\ mm. ; depth, 1 mm. 

Horizon and locality. Assise E. 3. c. Upper Etcheminian, at Dugald 
brook, Escasonie, N.S. 

Additional material shows much better the characters of this species. Additional 
In this the valves have been of a more distinctly oval form than in those ° *™°^"- 
of Bradorona observator, the cardinal curves being rounded so that the 
straightening of the anterior marginal curve alone defines the length of 
the cardinal curve above it. The posterior cardinal curve is rounded to 
the hinge, and the lower edge of the valve is broadly rounded. 

Sculpture, (2) The interior shows a large muscle scar near the hinge- 
line, behind the ocular tubercle; and also an unusually long straight 
groove, directed backward and downward, in front of the tubercle ; a 
fainter, shorter groove directed toward the anterior margin lies in front 
of this. A thickened^band of the shell substance, making a slight ridge 
11 J— c. R. 
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on the inner fiurface, extendB from tbe poatorior cardinal angle, around 
ihe ventral slope of the shell to the anterior inarginal curve. The 
following are measurements of some valves : — 



Left valve, length 3mm. j 


width 2i mm. 


^ depth 1 mm 


Right " » 3i « 


" 21 " 


it 2 u 


«i Jt u ^ u 


" 21^ *' 


" ij " 


Carapace " 2| " 


u 2 " 


14 2 ** 



ad As compared with the species of the Frotolenus none — this species Is ft 

little larger tbaa ^. octUata^ from which it is easiljr distinguished bj the 
character of the surface orna mentation ; in the Ktefaemiaian species the 
pits are coarser and closer together, and it thus has & rougher surface 
than the species above named, The sculpturing is more like that of 
iBOchilina f^tUricosa^ which, however, is a much larger species. P, ayrrora 
of the Frotolenus zone is nearly of the same hiko^ but it differs in the 
atrong anterior furrow, and in its finely pitted surface. 
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BHADOHtA VtGILAKS, PL XIIL, ^gS. 2 ct tO '.'. 



d 



Sradoria vigilant, n, sp. Nat. Hist. Soc. N, B, Bull, vnl. W , p. 205, pL 

iv.j figs. 2 a to c. 

Can. R«c Soc Montr^l, 1902, p. 454. 

« Outline of the valves ovate, somewhat pointed behind, moderately 

arched transversely, the valves somewhat ridged lengthwise* The right ' 
valve ha3 a hinge-line about half of the length of the valve, which is 
^ttened down at the hinge forming there a lance oval area. There is J4 
prominent tubercle at the front of the hinge surrounded liy a shallow 
groove. The margin is gtaduaily rounded froiu the front, and project^ 
somewhat at the posterior end, whence the posterior cardiaai curve goes 
directly upward to the back of the hinge. 

Sculpture, The surface is marked by close set granulations, that 
become finer toward the hinge-line and the ocular tubercle ; at the pos- 
terior quarter of the valves the granulation graduates into a series of sub- 
parallel anastomosing ridges. 

Size. Length 3^ mm. ; width 2^ mm. ; depth ^ mm. 

Horizon and locality. Found in Assise E. 3 e. of the Upper Ktche- 
minian, Dugald brook, Escasonie, Cape Breton, N.S. 
-ed. " Distinguished from Aparchites conchijormis of the Protolenus Fauna, 

by its smaller size and prominent tubercle ; and from A. sccuihIh by tlie 
tubercle and the coarser ornamentation," as well as by the angulatj-d 
projection at the end of the valve. 
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An additional example of this species from the bed in which the 
original was found, and three others from a layer about a foot lower in 
the measures, give additional information of the species. 

These examples are wider than the type. The ocular tubercle in this 
species is a little off from the hinge-line. The cardinal slopes are long 
and the anterior marginal slope is somewhat straightened. 

The following are measurements of some valves : 

right valve, length 3^ mm., width 2^ mm., depth f mm. Dlmensionat 



carapace 



3 
3 

H 

3 



2t 
2 

2i 



Mutations. 

In the lower Etcheminian Fauna some forms occur which may be 
referred to this species as mutations. 

Assise E. lb, mut. obesa. 



Can. Kec. Sci. Montreal, 1902, p. 465. . 

A broader and more tumid form than the type. The hinge-line is Mutations of 
three-fifths of the length of the valve and there is a tubercle at the poa- ^ ^ 8pecJ«». 
terior end of the hinge line. The ocular tubercle is prominent and 
enclosed by the furrow ; a row of low and obscure tubercles runs curving 
from the ocular tubercle to the lower angle of the valve. 

Sculpture, The surface is marked by a fine punctuation, and by anas- 
tomosing ridges on the posterior half of the valve ; a diagonal band of 
these ridges runs from the ocular tubercle, diagonally backward and 
downward to the lower part of the anterior margin. 

Size, Length 3 mm., width 2^ mm., depth two valves together 1^ mm 
or more. 



Assise E 1. 
and smaller. 



c. A form occurs here which is flatter than the preceding 



This form differs from the young of Bradorona observator of the lower 
fauna in the deeper furrow around the tubercle, and in the rounder base 
of the valve ; hen'^e we have associated it with B, vigilans. 
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Assise E, 1. d. An imperfectly preserved right valve waa obtained 
here from beds of feldspathic sandy shale. It is considerably smaller 
than the type, and the surface is rough and dull from corrosion. 

Size, Length of a valve 2^ mm., width If mm., depth ^ mm. 

Bradoria rugulosa, pi. XIII, figs. 3 a to c^. 

Bradoria rugulosa^ n. sp. Nat. Hist. Soc. N. B. 
Bull, iv, p. 205, pi. Ill, figs. 3 a to r?. 

Can. Rec. Sci. Montreal, 1902, p. 466. 

^'A suborbicular species of which only the right valve is known. 
Tubercle rather prominent, some distance below the anterior end of the 
cardinal line ; this line is nearly straight and about half of the length of 
the valve. There is a faint funow behind the tubercle. A narrow 
obscure marginal rim appears at the back of the valve. 

Sculpture, The lower slope and the posterior half of the valve are 
covered with anastomosing ridges, concentric to the upper front part 
of the valve ; toward the top and front of the valve these ridges V>ecome 
obscure and the surface of the valve is granulated. 

Size, Length 2| mm., width 2 J mm., depth less than h mm. 

Horizon and locality. In assise E. 3 e., Upper Etchemiiiian Fauna, 
Dugald brook, Escasonie, Cape Breton, N.S. Rare. 

" This little species is easily distinguished from others of the genus 
by its orbicular form and rugulose surface whicli is like that of certain 
trilobites." 

Mutation. 

A small right valve of the form of this is found in Assise E. 1 c L<j\vei 
Etcheminian, at Dugald brook. The punctuation is fine and distinct, and 
the rugulose surface is seen only near the margin of ihv valve. 

Bradoria? ornata, PI. XFIT, tigs. 4 a tor. 

Cim. Kec. Sci. ^Montreal, V.Mrj, p. 4:.<".. 
(?) The valves in this species are rather flat and are ruund<Ml t>> Mn' hii,<- 

and lower margin, but not much to the ends. 

Only one example known, which is supposed to he a riglu \:\\\*\ 

Suboval with a long hinge-line, about three (juartcis of tl:<' m.:;'; .r 
the valve. Anterior cardinal curve short, posterior longer. A'!!-:;.*: 
marginal curve long, rounded; posterior shorter, rounded for ..\:<i. 1 i.. 
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valve is more tumid in the cardinal third, and rounded to the hinge, 
where there is a low narrow ridge. A thread-like marginal fold is visible 
in some parts of the margin. 

In this species there is no definite ocular tubercle, but a group of sev- 
eral small tubercles on a slight elevation, occupy its place. The ocular 
furrow is shallow, and close to the front of the hinge, and extends down- 
ward opposite the anterior cardinal curve. 

Sculpture, — The surface is covered with distinct pits, the spaces betr 
ween which become inosculating ridges, subparallel to the length of the 
valve, but tending downward in the direction of the front of the valve ; 
towards the hinge line the pitting is very minute. 

Size, — Length 2 J mm., width, 1 J mm., depth of a valve nearly J mm. 

Horizon and locality, — Assise E. I c. Lower Etcheminian Fauna, at 
Dugald brook, Escasonie, N.S. 

The sculpture, something like that of an Entoruis or a Kirkbya but 
finer, seperates this little species from the others. 

ESCASONA.* 

Can. Rec. Sci., vol. VIII., 1902, p. Vbl, 

A few forms which cannot be referred to any described genus of tlie Genus 
Eopalsezoic are present at two horizons in the Etcheminian. The typical **<»f<^'"*- 
form is in one of the highest beds of the Upper Etcheminian. It is short 
and high and the slight eminence which appears to indicate the ocular tu- 
bercle is close to the hinge. There is a long slope from the hinge toward 
the middle of the valve ; it thus resembles Beyrichona ; but it does not 
have the two strong furrows or pits near the hinge which characterize that 
genus ; nor is the slope from the hinge so long. Though tumid in the 
upper third of the valve, this form cannot be classed with Sohmidtella, 
because the slope in the upper third of the valve is not bent down 
abruptly to the hinge, as in that genus ; and furthermore the outline of 
the valve is that of Beyrichona and Bradorona, and not the round valve 
of Schmidtella. I refer to this genus Beyrichona ovata of the Protolenus 
fauna. The typical characters of the genus are in the first of the follow- 
ing species, E, rutellum, 

EsCASONA RUTELLUM. PI. XIII, figS. 5 a tO C. 
Can. Rec. Sci. Montreal, 1902, p. 458. 

A broad tumid species. Hinge two-thirds of the width of the valve. Eacasona 
Anterior cardinal curve obsolete ; posterior one-half of the length of the rutellum. 

* Named for the district of Escasonie in Cape Breton. 



huig6) anterior m&rgiBal curve long, arched ; posterior shorter, nearlj 
straight, lower end of the vaive obtusely pointed. 

Highest point of tht^ valve one-third from the hinge and two- fifths from 
the poaterior margin The ocular tubercle is small, close to the hinge and 
some disitance from the anterior end. The posterior slope of the valve is 
flattened. The cardinal slope of the surface of the valve has a brood 
ahallow furrow extending down nearly to the high^t part of the valve. 
The arched anterior sloped surface of the \'alve is evenly curved down to 
the border. 

Sculpture. — The surface of the shell has been corroded, and the pitted 

surface \& obscure. 

iS'ise,— Length, 3 mOL; width, 3} mm.; depths 1| muj, 

fforizon and hcaJity. — Assise E. 3/, Upper Etcheminian, at GilHs' 
Indian brook, Escosoniei N,3, Scarce* 

I KacASOHA (1) VKTUfl. PI, Xin, figs. B a and h, 

Can. Rec. 9ci. Montreal, 1902, p. 458, 

fcCT) This form, represented by a right (]) valve, has a move niunded surface 
than the type» and the valve is flatter. Ko ocular tubc^rgle iis detertntn- 

* able* The hinge line is very long (siith-sevenths of lengtli) and there i& 

a shallow furrow extending from it on the cardinal slope of thr* \*alve. 
The valve ia ino«t tumid toward the posterior (?) side ; and the vi*ncral 
angle is vertically behind the end of the cardinal line. A broad thick- 
ened band runs around the supposed posterior margin. 

t^culpiure. — The abeU ia minutely pitted, but ic h mostly decorticated* 

Size, — ^Lengthi 3 mm. ; width, 3| mm^ ; depths ^ ^""*' 

Horizon and Locality, — Assise E. 1 d. Lower Etcheminian, at Boun- 
dary brook, Escasonie, N.S. 

ESCASONA (??) INGENS, PI. XIII. figs. 7 a tO C. 

Can. Rec. Sci., Montreal 1902, p. 451). 

1 (w) Only one valve known. The unusual form agrees witli none uf the 
other genera of the Etcheminian Ostracods. It appears to be a left vah e 
and is so described here. The outline is obliquely subti ianLiular and 
somewhat wider than long. 

The hinge line is three-quarters of the length of the \alve ; a slialiow 
furrow runs parallel to the hinge, and near it for two-thirds of the l<ii^tli 
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of the valve. No ocular tubercle could be detected, but at what appears 
to be the posterior upper angle of the valve is a small tubercle. The 
anterior cardinal curve is short and nearly in the direction of the hinge ; 
the posterior is wanting. The anterior marginal curve is long and strong- 
ly arched ; the posterior is shorter and less arched, abruptly rounded 
below, and at a right ans^le with the hinge line. The valve is highest at 
the middle, gently arched toward the hinge, and to the lower margin of 
the valve, and more abruptly towards the anterior margin. A faint ridge 
or swelling runs along the back of the valve near the margin. Lower 
angle of the valve bluntly rounded. Traces of a narrow marginal fold 
are preserved in some places. 

Sculpture, — The surface is corroded, and only in a few places can a Rue 
punctation be seen. 

Size. — Length, 6 mm. ; width, 6| mm. ; depth, 1^ mm. 

Horizon and Locality, — In a fine gray shale, containing grains and 
lumps of calcium phosphate, included in the Coldbrook volcanic rocks at 
Dugald brook, Escasonie, N.S. Scarce. 

This ancient Ostracod has the outline of a Beyrichona, but there is no 
flattened cardinal area of the valve, nor any trace of the deep muscle-pit 
of that genus. It is separated from Bradoria by the absence of ocular 
tubercle and posterior cardinal slope. It is provisionally placed in Esca- 
sona, though lacking the high elevation of the cardinal third of the valve, 
peculiar to the other species of that genus. 

INDIANA.* 
Can. Rec. Sci., vol. Vlll., 1902, p. 460. 

Two forms of Ostracods of the Etcherainian Fauna differ from any of Genus 
the proceeding by their marked oval form and do not seem to fall into ^'*^**"*' 
any of the later genera. The author has heretofore referred resembling 
forms to Aparchites and Primitia, but omitting from consideration the 
large size of most of the Basal Cambrian species, they also have usually a 
well developed ocular tubercle, or the rudiments of one. 

In a decorticated example there is a faint muscle mark, where the mus- 
cle scar is placed in Bradoria and Bradorona, but it projects less toward 
the middle of the valve than in those. 

The genus consists of large to medium-sized Ostracods, oval or ovate 
in form, the outline somewhat straightened along the hinge,soQiewhat 
sharply rounded at the anterior end, more broadly at the posterior. A 
ventral angle is scarce traceable, and the greatest fulness is in the post- 

• Named for the Indian brook, on the branches of which these fossils were found. 



Specie 

r$f«iTed to jt. 



BietinguiRhed 
hum other 
genera. 



Indiana 
ovalis. 






erior half of the valv^a The valves are evenly rounded, and highest about 
the middle. An ocular tubercle, or tmcB-a of onej can uauaily be aeen in 
the upper anterior region of the valve. 

Length of the known fipecies, 3 to 6 IB to. 

Rang^i. — Through the Etcbeminsan and Protoleous Faunae 

Besides the apeciee described below the following appear to belong 

Primitia pyriformb. t ) Both of the 

P.- — ^(?) fuaiformia. * } Protolenus Fauna, 

Aparcbitea (1) robusta»; t alijo of that fauna comes near this groupi 

This genua hh seemingly different from Nothozoe of Barrande* Notho- 
is an oval fo-isil occurring iu the Ordovician of Bohemia, which the above 
author has referred doubtfully to th© Ostracoda. The size, however, is 
much greater than that of the fosails we are dealing with here) and no 
ocular tubercle has been recognized. For thes^e reasons, as well as on 
account of the obscurity of the characters of Nothozoe^ it seenis inadvi- 
aable to use this* mimo for the Etcheminian specie?^ deacribetl below. 

Equal objections may be tal^eu to the referring of the Cape Bretoa 
apeciea in question to the genua Primitiat or to Aparchites, which hitherto 
the author has used for the Lower Cambrian forms. The species of these 
genera are small, and the absence of an ocular tnbei'cle in one, and the 
presence of a median sulcus in the other, are further distinctions from 
the species which the author has referred to Indiana. Few species of the 
genera Primifia and Aparchites attain a ^i^e in which tin- area of the 
valve IS a tenth that of the shells referred to thi^ gt^nus. 



Indiana ovalis, PK XI H, tig, ^ a to c. 



I 



^'^^r> R*^ 



Xrunn'.-iJ iMrii\ j,. -n;i. 



This species is ovate, broader behind than in front. Hinge line about 
one half of the length of the valve. Cardinal curves of moderate length. 
Anterior marginal curve long, arched ; posterior short, more strongly 
arched. No marginal furrows seen. Ocular tubercle close to the hinge 
line ; a narrow diagonal furrow behind the eye, extends to the lower end 
of the anterior marginal curve. 

Sculpture. — Along the lower margin are fine anastomosing iidi;e8 : the 
decorticated part of the valve shows the lower margin of a semi circulii- 
muscle scar, directly behind the ocular tubercle, near the hinire \'uv\ 

t Roy. Soc. Can. Trans., vol. iv, sec. iv, p. 132, pi. i. fig. S a to - 1 .\\\\ \ > r » . . 
* N.Y. Acad. Sci., Trans., vol. .\iv, p. 237, pi. vii, figs. 3 ^/ Mii-i /-. 
X Individuals of Noihozot pollens { -yst. Silur. Bohin, vol. i, Sup]., p. 'v'l i i , ' .m u- • 
of valve 70 times greater than the largest 8i>ecies of Indiana. 
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Anollier enuapJe d %im tbIt^ with che saiime^ iOMiiwbat comKiM «faow^ 
sDudl piti and ako aaammosiBg ndoes om the twrirce. 

Size. — Length. 4^ bub. : width, 3^ zmn. : depth of * T«lTe. I oq*jl 
Another exmmpie » Z^ mm. wide. 

Horizon amd l^ality. — Assskl EL I f . Lower EtcheminuiQ «t Duj::^^! 
brook, EBcaeocue, N.S. Scarce. 

A form similar to thia in siie, thoogh proportiooatelT wider, cwmrs in 
the aame aariae ; and another mailer, broader and dalter, is ioand in the 
assize & 3 « L'pper Eccheminian, at the ame brook. 

The f<^wing are dimensions of some valres : 

E. 1 «. left Talve, length 4^ mm. width, 3| mm., deplh, I mm. Pblviv^ou^ 

£. 1 e. carapace. 4| mm. 3| mm., 3^ mm. 

E. 3 tf. Icf c TalTe, '• 4j^ mm. *' 3 mm., ** 1 mm. 

Xeetolebens, 8art r65>, as repreeented bj Prof. T. Rupert Jone«' $peoi«^ 
S. Wri^hiii, from the Ordovician of Kildare, Ireland, is like this in foruu 
but is more tomid, and is not shown to possess an ocular tubefvle. 

Mutotion pbisla. PL XIII, 9 a to c. 

Cml Rec. ScL, ^!ontreal, llXJe. p. 4«1\ 

A form resembling this species, but longer and larger, is fouml in tho Muuiuv«i 
gray shale of the volcanic rocks. The example is a complete oaiaj^iOT\ **^*"*** 
and the valves are crushed somewhat and displaced. There apptHirs to 
be an ocular tubercle near the anterior end, and the fullt^t part of tho 
valves is in the lower half. 

Sculpture. — The surface is corroded, but there are traces of a tino pu no- 
tation and of longitudinal strite on the middle part of the valve. 

Size. — Length of a carapace, 5^ mm. ; width, 3^ mm. ; depth *2^. 

Horizon and locality, — In fine gray shale in the midst of the volcanic 
rocks of the Coldbrook group of Dugald brook, Escasonie, N.S. Scarce* 

Indiana lippa, PI. XIII., figs. 10 a to e/. 

Can. Rec Sci., Montreal, 1902. p. 463. 

Hinge line more than half of the length of the valve. Caidinal curvt»8 InaiiinA lipitA. 
of moderate length ; anterior marginal curve twice as long as tho [H>stc- 
rior, convexly arched. A very faint elevation in tho position of the ocu- 
lar tubercle : and a very shallow depression behind it. There is a thick 
ened and slightly elevated band all around the margin, except at the hinge. 
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Sculpture, — The surface has been corroded, but there is a fiae and 
rather distant punctation showing on one example ; this becomes very 
fine towards the hinge-line, where anastomosing ridges are developed, 
running ofif toward the posterior slope of the valve. 

This species differs from the tjpe of the preceding one in its more 
elongate form, greater plumpness and obscure ocular tubercle. 

Size. — Length, 4^ mm. ; width, 2f mm. ; depth, 2 mm. 

Horizon and locality. — Assise E. 3 /, Upper Etcheminian, at Dugald 
brook, Escasonie, N.S. Infrequent. 

SCHMIDTELLA. Ulrich. 

The two species referred to this genus are provisionally so placed, 
because they are tumid toward the hinge, and an ocular tubercle has not 
with certainty been observed. The broad valve, somewhat pointed below, 
however, is not a character of Schmidtella, and the valves are larger 
than is usual in that genus. If the tubercle were present, the following 
species might be included in Bradorona. 

ScHMIDTELLA (?) PBRVETUS, PI. XIII, figS. 1 1 « tO C 

Schmidtella? peri'etus n. sp. Nat. Hist. Sec. N. B. Bull. vol. iv., p. 2(w;, pi. iv., tij^s. 3^' 
to c. 

Can. Rec. Sci. Montreal, 1902, p. 464. 

Schmidtella(?) " Only the right (1) valve is known [others found since.] The valve is 
moderately arched and without furrows, and its greatest fullness is in 
the upper half. The hinge-margin, which is more than half of the length 
of the valve, is straight and is formed by an infolding of the edge, which 
is without a furrow. No marginal fold was observed. 

Sculpture. — The surface is covered with iiiinute pits, closely j)lared : 
the raised spaces between the pits become so prominent on the lowt»rpart 
of the valve that the surface seems tubercuhited, rather than pitttd : 
toward the lateral and the lower edges these tuhcrrle^ arc anin^ctl in 
rows, so that there the valve seems covered with uhseure i idu'^^ parallc! 
to the margin. At the opposite side of the va'vr, toward^ the hiii^r-lin.. 
the pits become very fine, and the surface of the vahc h.i^ i -hininir aji 
pearance. 

Size. — Length, 3 mm. ; width, 2^ mm. ; depth, 1 imn. 

Horizon and locality. — In Assise E. 3 e. of the Ij^ie' 1/ rli. [ii<iii.i!i. 
Dut'ald brook. 
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Some examples from the original bed show a valve highest in the middle, 
and with a hinge-line half of the length of the valve. There are traces of 
a narrow marginal fold. 

<* This species differs from Bradoria rugtUosa in its coarser ornamenta- 
tion and in the broader curve of the lower margin. ^^ From «S^. cambrica 
of the Protolenus Fauna it differs in the less protuberant centre of the 
valve and the narrower and the straighter infolded border at the hinge- 
line. The marginal fold is also more distinct in S. cambricay which does 
not have the concentric marginal ridges of this species. 

Mutation concinna, n. mut. 

Can. Rec. Sci. Montreal, 1902, p. 464. 

Highest part of the valve about two-fifths from the hinge ; evenly Mutation 
sloped to the margins, except that the anterior side is somewhat more 
turgid than the posterior. Hinge line about half of the length of the 
valve. A very narrow fold runs around the margin. 

^culpture. — Surface with a fine but distinct punctation that develops 
anastomosing ridges near the margins. 

Size. — Length, 2^ mm. ; width, 2^ mm. ; depth of a valve, f mm. 

Horizon and locdlily, — Assise E. 1 c^., Lower Etcheminian, at 
Boundary brook, Escasonie, N.S. Scarce. 

This mutation is smaller and rounder than the type. 

SCHMIDTELLA (?) ACUTA, PI. XIIT, figS. 12 a tO C. 

Schmidtella acutct, n. sp., Nat. Hist. See. N.B., Bull vol. iv. p. 206, pi. 

iv., figs. 4 a to c. 

Can. Rec. Sci. Montreal, p. 465. 

" Valves tumid. Hinge line somewhat more than half of the length Schmidtella (?) 
of the valve, marked by a narrow fold and furrow that extends most of **^"^' 
its length. Valves about as wide as long, somewhat acutely pointed at 
the lower margin. A narrow marginal fold extends along one side of 
the valve to the pointed end. Greatest protuberance of the valve in the 
upper half ; toward the hinge the curve of the surface of the valve is 
turned somewhat abruptly inward towani the cardinal line." 

This species has a small ocular tubercle. 

" Sculpture, — The surface is smooth in appearance and somewhat shin- 
ing, but under the lens is seen to be covered with minute pits or granula- 
tions, uniformly distributed." 

Size, — Length, 2^ mm. ; width, 2^ u:m. ; depth, nearly 1 mm. 
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Dimensions. 



Horizon and Locality. — In Assise E 3 6 and J, Upper Etch^minian, 
at Dugald brook. Frequent. 

The following are measurements of the valves of this species : 



e, left valve, length 2^ mm., width 2^ mm., depth ^ mm. 
(5, " " '* 2 mm., " If mm., " ^ mm. 
e, right " " 2J mm., " 2J mm., " | mm. 
/, " ** " 2J mm., " 2 mm., " | mm. 



E. 3 

E. 3 e, " 

E. 3 c, right " 

E. 3 /, " ** 



This species, by its smooth siirfaoe and pointed form, recalls the genus 
Beyrichona of the Protolenus Fauna ; but it has not the broad flattened 
area, near the hinge which marks that genus: on the contrary it is there 
most prominent ; this feature belongs to the genus Schmidtella. 

** From S. pervetu9 this species is distinguished by its finer ornamenta- 
tion and pointed lower margin ; and from S, cambrica of the Protolenus 
fauna by its smoother surface and narrow fold at the cardinal line. Ko 
Silurian Schmidtella has the pointed valve of this species." 



" HOLASAPHUS, PI X., figs. 3a to c. ' 

Trans. Roy. Soc. Can., 2nd ser., vol. 1, p. 2G8. 
Holasaphus. ** Among the fossils from Young point was a trilobite apparently 
other genera, related to Asaphus, but different from any described genus. From Bathy 
uruH, Bill., it is excluded by the shallowness of the furrows on the head- 
shield, and the low relief of the glabella; it is shut out of Bathyurelius, 
Bill., by the narrow marginal fold and long axis of the pygidium ; from 
Protypus, Wale, by its shorter glabella, incliued to conical, and the pro- 
longed angles of the free cheeks; from Asap^iiscu*^, Meek, by its Meora- 
laspis-like pygidium; from Asaphelina, Mun-Cham. and J. Berg., l)y 
having only one spine to the pygidium; from Platypeltis, Call., l>y its 
shorter, cylindro-conical glabella, and markedly segmented and lobed pvgi 
dium. 



Holiisaplius 
Cfntropyg(\ 



"Holasaphus centropyge, PI. IT.,ligs. \a and h. 

" Middle piece of the head sub-quadrate. Anterior nrii^in wiili a dis- 
tinct fold. Glabella sub-cylindrical, rounded in froit, ahdiit nnc i|uariei' 
longer than wide, not furrowed. Occipital ring narrow, «li\i(l«Ml tVom the 
glabella by a narrow fold, and having an obscure tubeicle ai \\\v l»;u k (»!. 
the median line. Fixed cheeks slightly wider at the midill* than halt ui 
the width of the glabella, widening before and behind tlu^ cs I'lx-, mt^et 
ing in front of the glal^ella, furnished with short, prominent .yeh, }.(•<, n.. 
ocular fillet. Posterior furrow and fold narrow, tlie foin.'-r -halion 



Pjgidiam large sub-triaDgular, bordered all around, furnished behind 
with a sharp spine about one-thii-d of its length. The axis is prominent 
and has three distinct rings and three obscure ones at the back of these ; 
each of the front rings is furnished with a small tubercle at the back edge. 
The side lobes of the pjgidium have four costae and sometimes a fifth rib 
18 obscurely shown ; the furrows of the side lobes are straight and those 
toward the back are directed more and more backward. 

Sculpture, — This consists of a fine granulation invisible to the naked eye. 

Size, — Middle piece of the head — Length 10 mm. Width at the front 
11 mm.y at the back 15 mm. Pygidium length exclusive of the spine 9 
mm., length of spine 3 mm., width 14 mm. 

Locality, — Young point near George River station, Cape Breton. 

The material on which the above description is based contains only the Cotui^red 
parts figured, and a large free cheek, which appears to belong to another r^J^j^^^^' 
species; it is similar to the cheek of an Angelina (PI. II., fig. h.). The 
rock in which this fossil occurs is distorted by pressure and the figures are 
an average of several examples corrected for the distortion. 

Dr. Jules Bergeron has decribed a Megalaspis from the Ix)wer Arenig 
beds of the south of France, whose pygidium is similar to that of our 
species, but of which the head is unknown ; his pygidium, however, is 
more exactly that of a Megalaspis. ^ 

Mr. Waloptt has described a pygidium from the Pogonip group of 
Eureka, Col, Bailiyurtis congenerisy with a broken sp ne which is like 
ours, but it lacks the border-fold. ^ 

Bathyurua caudcUmty Bill., from the G-A beds of the Quebec group in 
northern Newfoundland, based on a pygidium only, resembles our species 
in the number of segments in the pygidium and in possessing a terminal 
spine, but it has no furrow within the border." ^ 

Since the above description was written, the movable cheek of this Movable 
species has been obtained. It is long, rather narrow behind, and ter- cheek. 
minates in a long slender genal spine about half of the length of the 
cheek. There is a marginal fold which is about half as wide as the inner 
area of the cheek at the eye-lobe ; at the front it extends into a doublcur 
that passes beneath the front of the middle piece of the head shield. The 
inner margin of the cheek is not well preserved in the examples known, 
but the extension of the sutural line, both in front and behind the eye- 



* Massif Ancien au sud du Platt»au Central, p. .340, PI. iv., fi^. 3 and 4. 

• Palaeontology of Eureka District. PI. viil, figa. 8 and 8<i. 
» Palseozoic Fossils, p. 261, fig. 245. 
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lobe, appears to be convex. The genal spine is directed somewhat out- 
ward from the regular curve of the folded margin of the cheek. 

Horizon, — Calciferous sandstone bed of E. 2 (a ?) at Young point.^ 

dHZ^l^. I Paradoxidoid trilobitb. PL XI. Figs. 1 a — e, 

Trilobite Parts of a large trilobite were obtained from the sandy shale that holds 

Panidoxi^s. ^^® ^^^ named species, but there was not enough of the middle piece of 
the head to determine the genus. The known parts are such as might 
be found in a Paradoxides having long eyelobes, and as belonging to so 
old a fauna, these fragments are of especial interest. The parts indicate 
a species as large as F, eteminicus or F, micmac. The form of the pygi- 
dium indicates that the thorax possessed long, backward-bent posterior 
pleurse. 

Sculpture, — The matrix is so coarse that but little of the ornamenta- 
tion is preserved. It may be said, however, that the movable cheeks 
were marked by sub-parallel anastomosing raised Hues, about 4 or 5 in 
the space of a millimetre. The doubleur was also ornamented with 
parallel raised lines. 

The movable cheek of an unknown trilobite, figured with the original 
description of Holasaphua centropygcy is probably of this species. The 
parts found are part of a glabella and of the movable cheek, two pygidia, 
and various body segments. 

Horizon and locality. — In sandy shale at Young point, George river. 
Cape Breton, N.S. 

SoLENOPLEURA Bretonensis, n. sp. PI. XL, Figs. 5 a—c, 

Solenapleuro The middle piece of the head-shield is trapezoid.al in outline. Anteric>r 
sis. marginal fold prominent; front area of the cheeks long, convex, and as 

wide as one-third of the length of the glabella. The (jhxl.fUa is ovato. 
enclosed by deep dorsal furrows, and having a strong occipital furrow ; 
three slightly impressed lateral furrows are formed on the Ljlabella, ut 
which the posterior arises opposite the middle of tlie tixcil cheek, and 
curves backward nearly to the occipital furrow : the nii<ldlo f^^n>^^ 
appears a little behind the ocular fillet, and has a cnive similar to that 
of the posterior furrow ; the anterior furrow is opposite ili»' o< ular fillet, 
is short and turns somewhat forward ; thus tlie two ant<M ior furiou- aiv 
close together. The occipital ring is about as wide as the iKuit an a oi 
the cheek, is well rounded and has no sjrine. IVm fi.r,<J <■!,,■ i. \\[\< ,l ^\\- 
tinct ocular fillet, and a long eyelobe ; it is tumid, but dcprc-^.-d tmh 
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siderably below the glabella ; a deep furrow at the back corresponds to 
the occipital farrow. 

A movable cheek supposed to be of this species, found in the same 
assise, but at a different locality, has a correspondingly long eyelobe 
curve, and is remarkable for the wide and high marginal fold ; this is as 
wide as the area of the cheek at the middle ; there appears to have been 
no genal spine, but the lower outer corner of the cheek was bluntly 
pointed. 

Detached pleurae occuring with the parts of this trilobito are like thosd 
of Ellipsocephalus, bluntly rounded at the end, and have a straight furrow 
deepening toward the end. 

Sculpture. — The middle piece has a finely granulate surface; the 
movable cheek appears to be more coarsely granulated, but this appear- 
ance may be due to the coarseness of the matrix. 

Size, — Length of the middle piece of the head-shield 12 mm., width at 
the front 11 mm. ; at the back about 19 mm. Length of the movable 
cheek 12 mm. ; width 5 mm. Length of a pleura 6^ mm. ; width 2 mm. 

Horizon <md locality, — Assise E. 3 J, Upper Etcheminian Fauna. The 
heads from Gillis, Indian brook, the movable cheek and pleura from 
Dugald brook, f^asonie, N.S. 

This species is referred to Solenopleura on account of the deep dorsal 
furrows and occipital furrow, absence of occipital and genal spines, prom- 
iment and rounded glabella, convex front area to the middle piece of the 
head-shield, and strong eyelobe and fillet. 

It differs from all the species of Solenopleura of the Paradoxides Beds 
by its long eyelobe. If it were not for this it would be near 6'. hrachy- 
nietopa Ang. var. as figured by Dr. Brogger.* 

Taken alone the movable cheek referred to, this species compares best Reaemblee an 
with that of an Anomocare, a genus of the Upper Paradoxides Beds of Anomocare. 
Sweden. 

EURYPTEROID CRUSTACEAN ? PI. XI. fig. 3. 

A broken piece of the test of a crustacean was collected at Gillis Doubtful 
Indian brook, which simulates the head-shield of a Xypbosuroid crusta- cruatacean! 
cean. If not this it is the axial ring of a trilobite, which bore paired 
tubercles near the middle of the ring ; it is abraded at the front. 

* Om Paradoxides skifrene ved Krekling. Chrintiania, Nyt Magazin 1878. 

12— C. R. 
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The test is narrowly semicircalur, it moderadj arahed in firont and at 
the sides, but had a steep slope behind where it was attaebed to the next 
joint of the skeleton. 

Nearly half way from the back on the right side there is a prominent 
circular tubercle, and in a corresponding position on the left side an 
abraded space of similar form. Faint furrows go out from those tuber- 
cles, in front and behind them, toward the lateral margins of the test. 

The apparent eyelobes in this test are in about the position of the eyes 
of Idmulus, but farther back than the normal position in Eurypterus. 
Aglaspis of Hall, from the Upper Cambrian of Wisconsin, has circular 
eyes like the tubercles in this test, but they are much closer together, 
and nearer to the front of the shield. 

Sculpture. — The surface is very finely granulate and punctate. 

Size, — Length, 7 mm. ; width, 10 mm. 

■^ Horizon aiidlocality. — Sandy shale of Assise E. 3 /at Gillis, Indian 
brook, Escasonie, N.S. Rare. 

Dr. J. C. Moburg has described a fossil from Sweden found in a hori- 
zon corresponding to the Etcheminian terrane, which is not unlike this.^ 
He refers it doubtfully lo the genus Eutorgina. Only casts of the organ- 
ism have been obtained, so that the texture of the test is unknown. It 
has round tubercles corresponding to the supposed ocular tubercles of this 
form, but they are more anterior and closer togethei- and so are more 
nearly in the position where the eyes of the Silurian Eurypteroids are 
placed. This species is represented as having a raised rim jind is more 
elevated behind than the Capo Breton form, but the articul iting slope is 
not so strongly marked. 

The two Etcheminian faunas, shown together in the above descriptiims, 
may be divided as follows : 

Lower Fauna. ' ^Ip'i' Fnnun. 

U'vUiiQ Acrothyra sigiiata. * Acrothyr i pmavia. 

of the ^ ^evtx. I A. - - ■■ - - - I'liii a. 

■hrini- ' 

mas. A. • — tarda. A. - nv- i. 

A. orta. Acrolhcle avia. 

Acrotreta p.'ipillata. A. — I r.t' : 

A. lata. ' A. - a'-'.. \i,i. 

Leptobulus cf. collicia. A. i! . • > 

■^Oiii en nyiipitfiickt fauna i block of Kainl.risl; San Ntti: KlrM.', • : • • ■; , 

I5<1. 14 H.ift L'. 1^'.»-J. 
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Lower Fauna, 

Lmgolella SelwynL 

L. cf. tomida. 

L. longovalis. 

Lingnlepis Gregwa. 

L. robusta. 

L. — 
L. — 



— Roberti 

— longinervis. 
Obolufi (Eoobolus) sequiputeis. 
O. (K) discus. 

O. (K) triparilis. 

Billingsella retroflexa. 

Bradorona perspicator. 

B. maximt 



magna. 



-spectator. 



acuta, 
spinosa. 



observator. 



benepuncta. 
Isevis. 



B. - 
B. - 
B. — 
B. — 
B. - 
B. - 
B. - 
Bradoiia vigil ans-obesa. 

B. (?) ornata. 

Esoasona rutellum-prima. 

E. (?) vetus. 

Indiana ovalis. 

Schmidtella (?) pervetus-concinna. 
Holasaphuis ccntropyge. 
Paradoxidoid trilobite. 



Upper Fauna, 

Leptobolus atavus. 

L. insulsB. 

L. — '. tritavus. 

L. coUicia. 

L. collis. 

Lingulella tumida. 

Obolus Palseobolus BretonensiB. 



0. (P.)- 
0. (P.)- 



I^JIS. 



l«»n8-long\is. 



Leperditia (?) rugosa. 
Bradorona perspicator — major. 
Bradorona spectator — sequata. 

B. observator — ligata. 

Bradoria scrutator. 

B. vigilans. 

B. rugulosa. 

Escasoua rutellum. 
Indiana ovalis. 

I. lippa. 

Schmidtella (?) pervetus. 
S. (?) acuta. 



Solenopleura Bretonensis. 
Eurypteroid crustacean ? 



In addition to remarks made in the text of this report on the characte- 
ristics of the two faunas it will be seea that Lingulepis particularly charac- 
terizes the Lower fauna and Leptobolus the Upper. 



12i--c R. 



the 
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FAUNAS OF THE ST. JOHN TERRANK 

As the faunas found in the St. John terrane in Cape Breton were not 
separately of very many species, they are here described collectively, 
with reference at the end of each species to the fauna to which they 
belong. 

While Brachiopods form the bulk of the Etcheminian fossils in Cape 
Breton, Trilobites show in considerable abundance in some of the zones 
of the St. John terrane, and are of varied types. The lower zones, so 
far as this exploration went, did not produce many fossils, although at a 
few places some forms of the Paradoxides fauna were found, and in places 
the middle zones yield an abundance of the Inarticulate Brachiopods. 

The middle zones here, as in New Brunswick, abound in ripple-marked 
beds filled with worm burrows, and bear other evidences of shallow- water 
origin. These have a fauna of Atrematous Brachiopods that is quite 
like that of the corresponding measures in New Brunswick. 

There is also similarly a return to deep water beds in the upper part 
of the terrane, and with the dark gray shales of this portion, appear 
faunas similar to those known from this part of the terrane in New 
Brunswick. This part, though comparatively thin, has three Upper Cam- 
brian faunas, so that it represents nearly as wide a period of time as 
similar shales in New Brunswick. These three faunas are those of Pel- 
tura, Dictyonema and Asaphellus. The latter being known in England 
as the Tremadoc fauna. In the edition of Dana's Geology of 187-5 this 
group (the Tremadoc) is classed as Silurian (i. e. Ordovician). Tn tlie 
later edition, 1896, it is transferred to the Cambrian. Prof. Jas. Hall 
referred species of this fauna from the sandstones of the Mississippi valley 
to the Potsdam (therefore Cambrian) in 1863? Mr. C. 1). Walcott has 
referred strata in the west of America and at Saratoga, N. Y., holding this 
fauna, to the Potsdam or Upper Cambrian. But in Europe the consensus 
of opinion (omitting Great Britain) places this fauna in the Ordovician or 
Lower Silurian. Lindstrom says that in Sweden not one species pa ses 
from the Cambrian to the Ceratopyge Fauna (/. c. the Tremadoc) while 
nineteen species pass from the Ordovician to the Silurian (Upper). l'\»ui' 
species, however, aie recorded as passing in Wales from ;li«' Liir^uln 
Flags to the Tremadoc Group.* Elsewhere it is stated tliat u ■>ut ot :>7 
species of Crustacea pass from the Tremadoc to the Aunii: i:i NN.il-.' 
So that it is ditlicult to draw a line of absolute division he' v.«.n < nnhri ii 
and Ordovician, either above or below the Tremadoc 



* M«'in. (Jeol. Surv. (r. 13., vul. iii, p. 3«15, ^'to. 
t Ibid. ].. :^r)3. 
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On the whole it seems better to hold to the prevalent English opinion 
which places the line of the division above the Tremadoc, notwithstanding 
the conditions that prevailed in Northern Europe, and notwithstanding 
the fact that new and important genera of crustaceans appeared in the 
Tremadoc slates. To adopt the line drawn by the palaeontologists of 
Scandinavia and Germany would make necessary a revision of the Cam- 
brian geology of America, whereby large areas and extensive faunas that 
have been classed as Cambrian would of necessity be transferred to the 
Ordovician, or Lower Silurian. Further, it may be inferred that this 
hiatus in the faunas will be bridged over by the discovery of connecting 
faunas in the strata of some other region than that of Europe. The Mount 
Stephen fauna, for instance, in British Columbia, associates genera of 
Ffestiniog, Dolgelly and Arenig typed, and generally in the Rocky Moun- 
tain region there is a blending of Cambrian and Ordovician types. For 
these reasons it seems undesirable to abandon the old classification which 
drew the dividing line at the base of the Arenig, and made the appearance 
of the Arenig graptolites the starting point of a new system. 

The beds from which this fauna was taken appear in outcrops along 
the left bank of McLeod brook, in Boisdale, Cape Breton, N.S., the best 
locality being about an eighth of a mile below the bridge that crosses 
that stream in McMullin settlement. The rock is a soft» fine-grained, 
dark gray shale, not very difierent in appearance from that which, on the 
opposite side of the valley of McLeod brook, carries the Dictyonema 
fauna. The rock easily softens when exposed to the weather, but is 
compact and firm lower down. The classes and phyla represented here 
are Brachiopoda, Lamellibranchiata, Gasteropoda, Yermes and Crustacea. 

If one were to be governed by stratigraphical considerations alone, the 
indications would rather place the Tremadoc fauna of McLeod brook 
below the Dictyonema fauna than above it, as it lies to the north of 
that fauna, and on the north side of the McLeod brook valley the lower 
Cambrian strata are found, but the close folding of the measures and the 
variable dips make the stratigraphy an unreliable guide for the minuter 
groups within the divisions. We assume therefore that this fauna repre- 
sents the highest portion of the St. John terrane present in Cape Breton. 

The following species described in this report, came from the Tremadoc 
horizon. 



Urotheca. 
Acrotreta sipo. 
Leptobolus cf. linguloides. 



Bellerophon semisculptus. 

Parabolinella quadrata. Spe^ies of this 

fauaa. 
P. cf. limitis. 
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Lingnlella 6f. Ba^ii, Salt. 

L. cf . I«pi8, Salt. 

Modiolopsk of . solvonsis, Hiofes. 

Bellerophon insulee. 

B. Bretoneosis. 



3tyone- 
la. 



Itura 



rab- 
kiina. 



Trisfthras Belli. 
Angelina (f). 

ABapfaellas Homfniyi var. 
j^ _— ^-- plantrs. 



The Dictyonema fauna, like that of the Tremadoc group, has so far 
been recognized only in the valley of McLeod brook, and is found in 
similar gray and dark gray shales. The species are : — 



Dictyonema flabelliformis Eichw. 
Acrotreta * bisecta. 
Schizambon priscus. 
Leptobolus gemmulus. 



lingnlella concinna. 

L. cf . lepis. 

Linnarssonia cf. Belti. 
Monbbolina refulgens. 



The Peltum zone gives a more varied fauna, which is contained in 
similar slates with some thin limestone bands. 



Lingulella (Westonia) Escasoni. 
Orthis lenticularis. Wahl. 
Camarella (?). 
Agnostus sp. 

A. trisectus-ponepunctus. 

A. germanus. 



Parabolina Dawsoni. 
Sphcerophthalmus Fletcheri. 

g^ alatus. Boeck. 

Ctenopyge pccten. Salt. 
Peltura scaraboides. Wahl. 



There seems to be a somewhat abrupt transition from thin flags and 
sandstones below the Peltura horizon to the assise which contains that 
fauna. It is marked on East bay by the occurrence of a calcareous 
sandstone full of phosphatic lumps and nodules, and with ripple marked 
layers. This would indicate deposition in shallow water near a shore 
line, whereas the fossils of the underlying Ptdtura beds indicate rather deep 
water and quiet seas. Unless there is a break in the succession here, such 
as we have not observed elsewhere, these thin flags and phosphatic layers 
should represent tho Paralolina zone. The fossils are : — 

Lingullella hevis var, grandis, and var. lens. 

The band below. Assise C. 2, c. has yielded fossils in rhc v.illry of ihc 
Mira river, where there are a few species of small siz«\, viz : - 



Lingulella radula, var. aspera. 
Leptobolus llumenis. 



Lingulepis lot inula. 



•per 
xidey 



The middle members of this division of the 8t. John '<M:in<' though 



showing an abundance of fossils, present them onl\ 



V in sinai; 
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The species are as follows : — 

lingalepis Starri, var. Beyricbia triceps. 

L. var. exigua. Paradoxides Forchhammeri, var. 

lingallella sp. Ctenichnites bisulcatos (track). 
Obolns sp. 

Considering the fineness of the shales of the lower division (Acadian) The Lower 
of the St. John terrane, it is singularly deficient in fossils. Among those fauna.^" ^ 
found were : 

Palfeacmea sp. Ptychoparia sp. 

Agnostus, sp. (longifront). Paradoxides cf. rugalosus. 



DESCRIPTION OF THE SPECIES. 
Urotheca, sp., PI. XVIII., fig. 6. 

Bull. Nat. Hisb. Soc. of N. B., No. iv., p. 411, pi. xviii, fig. 6. 

A thin chitinous tube, seemingly of this genus, occurs sparingly. It is 
thickened along one side and is maiked by very minute longitudinal 
stri«. 

Horizon and locality. — Fine gray shale of C. 3 c^. McLeod brook, 
Boisdale, N.S. 

AcBOTBETA c/. sociALis. vonSeebach. PI. III., figs. 5 a-k. 

cf, Acrotreta socialise v.Seeb., Zeitschr. der Deutsch. geol. Gesellsohft, 
Vol. xvii, 1865, p. 341, pi. viii, a, figs. 1-4. 

c/. Acrotreta socialis, v.Seeb., G. Linnarsson, 1898, Brachiopods of Para- 
doxides Beds of Sweden, Bihang till K. Svenska vet. Akad-Handl. 
Bd. 3 No. 12, p. 16, Tafl. iii, figs. 32-34. 

Bull. Nat. Hist. Soc. of N. B., No. iv., p. 392, pi. xv., figs. 5 a-k. 

A small species with coarse surface characters and strong muscle scars. Acrotreta 

cf. socialia 
VefUral valve moderately elevated, sub-circular in outline, somewhat described. 

flattened on the cardinal slope, where, in outline, it is slightly convex ; 

nearly straight in the anterior slope. Interior — At the back there are 

one or two faint grooves on the median part of the cardinal slope ; the 

foraminal boss is a wedge-shaped one with the point directed forward ; 

this is enclosed by two sub-parallel, deep, rounded pits, for attachment of 

mtiscles. Behind the foramen is the back of a ridge, similar to a crescent, 

that encloses the apical part of the shell behind, and laterally ; in the 
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front half of the apace thus enclosed is a faint outline of a visceral callus 
of a lozenge shape. The position of the vascular trunks is probably out- 
side of the horns of the crescent, thence extending forward ; about a third 
or a quarter from the front of the shell is a cresoentic row of short vas- 
cular grooves. In front of this row of grooves are one or two growth 
ridges, and the flattened border of the valve. 

The dorsal valve is orbicular in outline ; its height is less than half of 
that of the ventral. The valve is strongly arched in the posterior half, 
but somewhat flattened on the posterior lateral slopes. Interior, — This 
is marked by three strong radiating ridges in the posterior half of the 
valve ; at the origin of these ridges are a pair of pits with a small tubercle 
in each, marking the position of the cardinal muscles. Of the three 
radiating ridges, the central is a narrow median ridge, with three sharp 
keels ; for half of the length of the valve this ridge is prominent, but 
fades away in the anterior third of the valve ; at the end of this ridge 
would be the scars of the anterior laterals ( "j"). The lateral ridges 
are broader than the mesian one, but not so long ; outside of them are 
the impressions of the lateral muscles. 

Sculpture, — The roughness of the matrix prevent a good presentation 
of the surface characters of this species. Some examples of the ventral 
valve show fine concentric ridges, of which there are about ten in half 
the length of the anterior slope {%, e, about 10 to 1 mm.) : the surface of 
these ridges appears to be granular. 

Size, — The largest dorsal observed was 3 mm. across, but the greater 
number are not more than 2 mm. The full-grown ventral is about 2 mm. 
high, and the dorsal less than one. 

Horizon and locality, — In gray flags of Div. 2c on the eastern slope of 
the valley of McNeil brook, on the road to Trout brot>k. Found in 
various attitudes in the sandy bed. The ventrals are both uprii^ht, 
inclined, and lying on their sides in the layers. From this locnlitv ^Jr. 
Fletcher has reported Obolella, a genus in which, at th(; time his report 
was written, many of these small brachiopi^ds of the Canadian (/anibrian 
were included. 

risoii Linnarsson described very fully a species like this frc.m tl;*' I'aMilnxido- 

beds of Sweden.* He found i:- to range through thc^ wl:!^, ..f lii,- r.ua 
doxides zone. Our forrj belongs somewhat higher (]|>. 

From A. BaUryi of the (lower) Pai-adoxide^ IkmI.s in N. u :.; i-wj. ;. , 
this species i^ distinguished \)y it^ smaller si/.r, aii<l a- t . '.' ':,: i j.,, i,v 

' Ijoc. cit. 

I Traii-s. li«.).v. Soc. Can., N'd. iii, st-r. i\-, p. ;;'i. \>\ \, ti^-. i;:. 1.- 
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its narrow umbonal ridge to the ventral valve, higher cardinal area, and 
by the longitudinal pits that enclose the umbonal ridge. It differs from 
A. gemmvla of the Protolenus fauna| (sec PI. III., iigs 4 Ord) in the sharp 
umbonal ridge of the interior of the ventral, and by the strong lateral 
ridges of the inside of the dorsal valve. From Acrothyra proavia of the 
Etcheminian fauna§ (see PI. II., figs. 2 a^) it is distinguished by the 
more centr.il apex of the ventral valve, and by the prominent ridges of the 
interior of the dorsal valve, as well as by its larger size. From A, gemma^ 
Bill. (Walcott)^ it is distinct by its smaller size, less proportionate height 
of the ventral valve, its narrow umbonal boss and it-s more obscure 
cardinal area, also by a difference in the internal markings of the dorsal 
valve. 

AcROTRETA 8IP0, PI. XVIII. figs. 1 and 2. 

Bull. Nat. Hist. Soc. of X.B., No. iv. p. 4^)6, nl. xviii figs. 1 and 2. * * i. • 

*^ ' * ® Acrotreta Hipo 

A small species with somewhat overhanging umbo. descnbed. 

Ventral I'olves nearly as high as long. Umbo projecting behind the 
cardinal line, somewhat bluntly pointed, (some valves are trumpet shaped 
toward the margin) and a little broader than long. Interior, The fora- 
men passes outward through a short siphon which is attached to the dor- 
sal side of the valve ; on each side of it are traces of lateral septa ; in 
front of it is the faint impression of a callus which extends one-third of 
the distance to the anterior margin. 

The dorsaJ valve is transversely oval, and arched from hinge lo front, 
more strongly toward the hinge ; the lateral edges are flattened, especially 
toward the hinge. Interior, — This shows traces of scars of lateral (?) 
muscles on each side of the umbo, and of a pair of central muscles near 
the middle of the valve. A distinct, though low, median septum crosses 
the valve nearly to the front margin. 

Sculpture. — No concentric striae were observed on this species, but the 
surface of the valves is minutely granulated. 

Size. — The largest ventral observed had a size at the orifice of 3 x 3 
mm., and others a height of 2^ mm. A dorsal was 2| x 3} mm. ; height 
I of a mm. 

The siphon is seldom preserved. 

Three quarters of the ventral valves collected stand vertically in the 
mud in which they were entombed. 

t Trans. New. Yi^rk Acad. Sci. xiv, p. 126, pi. v, figs. 5 ad. 
§Bun. Nat. Hist. Soc. N.B., vol. iv, p. 2r)3, pi. iii. figs. 2 a-/. 
H Bull. I'.S. Geol. Surv. 30, p. IKS. pi. viii. figs. 1, lab. 



186 

Horizon and locality. — Gray shales of the assise C. 3 c', at McLeod 
brook, Boisdale, N.S. 

ired This little shell seems to throw light on the fanction of the callus in 

ther 

J. Acrothyra and Acrotreta. In ordinary species of Acrotreta the strong 

thickened ring around the foramen, within the shell, only needs to be 

raised still further to produce a siphon. And the siphon in this species, 

attached as it is to the dorsal side, holds the position of the callus in 

Acrothyra. 

This must be near in age to Acrotreta gemma of Billings, than which 
it is a little larger, but as we do not know anything of the interior of 
Billings species (which belongs to the Arenig horizon) we do not use his 
name. 

Acrotreta bisbcta, PL XI. figs. 5a-g, 

BuU. Nat Hist. Soc. of N. B., No. iv. p. 275, pi. xvi. figs. 2a-g. 
reta Shell substance thin, calcareo- corneous. Outline of the valves, oblately 

\^^ circular. 

Ventral valve elevated conical. Height about one-quarter less than the 
width. The umbo is about a quarter of the length of the valve from the 
posterior margin. The valve is somewhat flattened on the posterior slope 
at the cardinal area, which is nearly as long as half the width of the valve, 
and has a deltidial area, bounded by distinct furrows ; elsewhere the valve 
slopes regularly to the margin. Interior. — The mould is always truncated 
and has a somewhat convex summit ; in some examples there are traces 
of one or two diaphragms extending across or into this part of the valve, 
from the anterior slope. A crescent-like ridge extends around the V)ack 
of the summit of the mould and down the lateral slopes. Towards tlie 
front of the valve a pair of low ridges radiate toward the front of the 
mould, but fade out at one-quarter from the anterior margin. 

The dorsal x^alve is most convex at the back, where the slope is nearly 
vertical ; it has a long flattened slope to the front. Lit' rwr. — The mould 
of this species is marked by a long, deep, narrow furrow (indicatini: a 
strong mesian ridge) ; this is somewhat broader in tlio anirrior thir<l than 
elsewhere ; the mould also has two pairs of pits near {\a< tuirow, wliieh 
perhaps indicate the position of the central iiiuhcl<'^ : thr po-ici ior- a-iduc- 
tors are indicated by bosses on the mould near dif ( Midm.J !i[..'. an.l ilie 
lateral muscles by depressions near the ends of tli(^ Lai.":ii.,i] ,i!( .i, I'inc 
radiating vascular lines are visible in the frorit iialf of il.*- \ i \(^ on .a.-h 
side of the median ridge. In young valves this vxd^zy' \< o ., •\v.. :})ir(N 
of the length of that in the adult valve, the anieiioi- ;'i:: ! • , i.,^ - n.oiii, 

' X.w V..)rkSlaU; (I.-.l-.tri^t's Rfpoit, 1S!»1, Hall .V ( I;iil:. . | '.. i, • 7 
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Sculpture, — The surface is marked by minute concentric beaded lidges, 
visible only with a strong lens ; there are stronger growth lines at 
intervals. 

Size, — Length, 3 mm. Width 3J mm. Height of the ventral valve, 
one-fifth to one-quarter less. 

Horizon and locality, — The fine dark gray shales of the Dictyonema 
beds (C. 3c.) at McLeod brook, Cupe Breton. 

On re-examining the specimens from this horizon at Navy island, St. Compared 
John, N.B., which I had compared with A. Baileyi, of the Paradoxides ^i^g^^®** 
beds, I find they are of a species identical with that from McLeod brook. 
It is distinguished from A, Baileyi by the long, sharp median ridge of the 
interior of the dorsal valve ; the convex summit of the mould of the ven- 
tral valve also distinguishes it from that species, in whioh the summit 
is concave, and porportionately smaller. 

From A, socicUis, Von Seebach,* this species is distinguished by its 
somewhat larger size, and by the absence of tho sharp wedge-shaped 
furrow in the top of the mould of the ventral valve ; by the absence of 
the strong lateral furrows in the mould of the dorsal valve of that 
species ; also by the deeper and longer mesian furrow of the dorsal valve 
of the McLeod brook species. 

From A, gemmae Walcott,t this species is distinct by the convex top of 
the mould of the ventral valve, by the absence of an area to the dorsal 
valve, and the enlarged posterior end of the median ridge in this valve. 

From A, gemmulaX this species is distinct by the larger size, convex 
sumoiit of the ventral mould ; and by the smaller scars of the posterior 
adductois and sharper and longer median ridge of the dorsal valve. 

ScuiZAMBON Priscus, Plate xi., figs, ^ad. 

Bull. Nat. Hist. Soc. of N. B., vol. iv, p. 277, pi. v., figs. 4 a to (?. 
Shell substance firm, corneous (or calcareo-corneous ? ). Outline orbi- 
cular, and valves lenticular and of moderate depth. Schizambon 

priscus 
Ventral ralm with a rounded umbo, the greatest depth in front of the described. 

umbo, about two-thirds from the front. About one sixth or one eighth 
from the posterial margin, the valve is perforated by an oval foramen, in 



•Erachioixxia of the Paradoxides beds of Sweden. G. Linnarsson, Stockholm, 
1876, p. IC, pi. iii, figs. 32.35. 

tXJ. S. Gwl. Surv. BuU. No. 30, p. <J8, pi. viii, figs, la-b, 
*Roy. Soc. Can. Trans., vol. xi, sec. iv, p. 87, pi. xvi, fig, 2a-d. 
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front of whioh two narrow diverging ridges run forward to the front of 
the valve, where they are about as far apart as one-quarter of the length of 
the valve. There is considerable variation in the size and position of the 
foramen in the example collected. Interior. — The foraminal passage is 
smaller within than at the outer surface of the shell, and is surrounded 
by a raised rim ; from it two thread-like grooves run forward into the 
front of the umbonal cavity. (The ridges that run forward from the 
foramen on the outer surface of the shell are preserved as grooves on its 
inner surface.) The visceral callus, of a lenticular outline, extends about 
half as far in front of the foramen as that is from the posterior margin ; 
it is crossed by two faint diverging ridges on each side, and is bordered 
by two stronger lateral ridges, widely diverging, that mark the position 
of the lateral muscles ; the length of these ridges is about one- third of 
that of the shell. Faint traces bf vascular trunks are found in the lateral 
and posterior part of the shell and make a regular arch about one-sixth 
of the length of the shell, from its margin. The margin is flattened, 
especially in the posterior half, toward the umbo. 

The dorsal valve is flatter than the ventral, and its umbo somewhat 
removed from the posterior margin. The central part of the valve has 
a flattened triangular space extending back towards the umbo : as the 
lateral margins are flattened in the posterior half, a low flattened ridge 
extends out on each side from the umbo to the mid length of the valve. 
Interior, — This shows a broad flattened mesian ridge extending half way 
across the valve from the posterior margin, on each side of this, about 
one-third from the back of the valve, and nearly as far apnrt, are 
obscure oval marks, probably indicating the position of the anterior 
adductor muscles. The margins of the valve are flattonod behind. 
Sculpture. — This consists of sharply defined but very minute concentric 
and radiating ridges that form a delicate cancellated patterii : on the 
highest part of the shell the concentric ridg<'> are most disiinL-r, <.n liio 
front part, the radiating ridges. No cicatrix !ii;;rking tl (^ advance of tli- 
foramen was observed, but a pi-ogri-s^ive cli<inue (-f thi^ Inii'l is j.i-.. 
bably indicated by the paired thread-like ridg. > l)e}iiii<l the foramen c-h 
the interior of the ventral valve. 



Si'^e. — Length and width each 4 mm. l)e{'t!i ;.i'(.L,; K 
that of the dorsal valve less. 

Coiiii-iind I/orizon and locality. — Fine dark gray ^hal«> o! i!i h 

'ppcie!.!^'" (C. :^c) at McLeod V,n,ok, Cape Breton. 

This pretty little species is the smallest and oMe.-' Inc 
Mr. Walcott indicates for .S'. ff/picali^ a calcaico > ■.: :. 

■ r. S. (JtM.l. Sur\. ■M-.ii'.v:!-. \\u. p. 7(». ),1. 1. ti.-. ;>. I- • 
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while there may be an outer calcareous layer to S. priscus, it has not been 
detected. From the former species, which is Ordovician, it differs not 
only in its small size, but its orbicular form ; it differs also in having 
radiating as well as concentric strife on the outer surface. It is much 
smaller than Dr. Ami's S, Canadensis of the Utica shale. 

In one example of the ventral in this species the foramen is in the 
umbo, but in the others it is in front of it. The ring around the inside 
of the foraminal opening is never prolonged into a tube as in Siphonotreta. 

In re-examining the material from this horizon at Navy island, St. 
John, I find that this species is present there also, but the surface mark- 
ing are not well preserved ; however, the form and size of the shell, and 
the foraminal opening, show it to be the same species. 

LEPTOflOLUS FLUMENIS, n. sp. PI. XL figS. a — f 

A narrowly ovate species, somewhat straight on the sides, and broadly Leptobolus 
rounded in front. d^rib^. 

The ventral valve has an obtusely pointed beak, bent down at the apex. 
Sides of the valve somewhat sharply sloped in the posterior half and 
gently sloped in front. Interior, This shows an area nearly half a milli- 
metre long, and a visceral callus extending about half the length of the 
valve. The lateral ridges within the valve extend as far ; and in front of 
them, reaching to within a sixth of the length of the valve from the front, 
are a pair of arched vascular groves, not far from the margin of the valve ; 
numerous external branches from these trunk grooves extend to the flat- 
tened margin of the valve ; the individual length of these branches is 
about equal to the width of the main groove. 

The dorsal valve is obtusely rounded at the hinge area, which is very 
short, and here and at the sides the valve is strongly arched downward, 
but is gently sloped down in front. Interior, — In front of the linear 
cardinal area is a pair of pits marking the insertion of the cardinal muscles. 
The middle of the valve for more than half the valve's length has a flat- 
tened band marking the progress of the central muscles during the 
growth of the shell. At the front this band is about one sixth or one 
eight of the width of the valve, and at its sides are faint prints of the 
central muscles ; and at the front are two pairs of minute pits, one or both 
of which marks the position of the anterior laterals. The place of the pos- 
terior laterals is marked by a series of small pits near the margins in the 
posterior third of the valve. In front of these pits are the strong arched 
grooves left by the vascular trunks, which extend across the middle half of 
the valve near its margins. 
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Sculpture. — No examples have been obtained showing the surface mark- 
ings, except those near the front of the ralve ; but both valves show from 
four to six ridges of growth in the anterior quarter of the valve ; theee ridges 
are broadly curved in the middle part, but more abruptly at the sides. 

Size, — Ventral valve 4 mm. long and 2 J mm. wide. The dorsal valve is 
nearly one half millimetre shorter than the ventral. 

Horizon and locality, — In grey flags of the Middle Cambrian (Div. 
2 c.) on the eastern slope of tlie valley of McNeil brook (on road to 
Trout brook) Mira river, N.S. 

This species is of nearly the same size as L, insulce, but is less elliptical 
in outline, and the valves are more flattened in front ; the area of the ven- 
tral valve also is longer, and that of the dorsal shorter than in that specie.s ; 
also the central group of muscles is not set so far forward as in that of 
the dorsal of the species cited. 

This species differs from L, atavus of the Etcheminian terrane in having 
the'central muscles of both valves set farther back. 



Leptob()lu-» 

gemniulus 

described. 



LePTOBOLUS GJEMMULU8, PI. XIV., figs. la to C. 
Ob lella ? gemmula^ Trans. Roy. Sec, Can., vol. ix, sec. iv, p. 41, pi. 
xii, figs. 8a-c. 

The following is the original description of this species : — 

Ovate acuminate, sides somewhat straiujht in the posterior half, 
rather broadly rounded in the anteiior half of the shell. Test, calcareo 
corneous. 

Ventral valve acuminate behind ; it has a small triangular area, witli 
pedicle groove and low beak. The interior of the vahe has a rid^^e, most 
distinct in the posterior third, along the median line ; this part oi tli«^ 
ridge appears double in some shells, but in others there is only a sin;j:le 
sharp ridge. On each side of this part of the ridges, but not ( xtendinir 
its full length, are suboval scars of the adJii.-ioi- muscles. Tli»' rciitral 
part of the shell is occupied by a large bilob'il .sub circular s nv {\ lathcr 
depression). The outer bordtTs of tln\se two (icn!«^ssi,.ris of iiu- <\\(-\\ ai'c 
defined by a shai-p line, elevated in tin" middle nf ii> Icnut n. an<l iluir 
bent toward tlie centre of the sbell. "J'he niariiiu 'ii" t li- \ i!\ <• iji|m;ii-v 
flattened and crenulated. 



The dorsal valve is blunt and depnvs^ed at the un 
excf^pl at the posterior end, where concealed iu the 
ridge, dividing the small scars of the (posterior) 
small scar on each side of the \alve close to the 
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third from the beak, marks the attachment of the adjustor muscle. 
Opposite this there is a slight elevation or ridge on the median line. 

Sculpture, This consists of concentric ridges and lines, and of less 
conspicuous radiating ridges. 

Size. Length of ventral 4J mm. ; width 3J mm. The dorsal valve is 
one half of a millimetre shorter than the ventral valve. 

Horizon and locality. In a bed of fine gray shale, in the Dictyonema 
beds, Div. 3 c. Navy island, St. John harbor, N.B. 

Although in some respect resembling a Lingulelia, there are in others Rc'sembles a 
such wide differences in this little shell that we have sought for relations I^in^^^lella- 
in other genera, and notably to Obolella ". 

But as Obolella is now limited to thick calcareous shells, this species 
cannot find a place there, and our later studies have induced us to look 
to Hairs genus Leptobolus as the nearest approach to shells of this 
type. 

The specimens from Mcl^ean brook, Cape Breton, are in better preserva- 
tion thap those of Navy island and show more clearly the characteristics 
of the species, the description of which is here reported. 

Ventral valve. Interior, The cardinal area is from one sixth to one 
quarter of the length of the valve. " The suboval scars " in the posterior 
part of the shell are not now thought to be due to the adductor muscles 
which are smaller and further forward. There is a narrow median 
septum on some Cape Breton examples, extending from the umbo one 
third of the length of the valve. There are also lateral ridges diverging 
from the umbo ; and, extending in an arch from the anterior end of those 
ridges, nearly parallel to the sides of the valve, are faint impressions of 
vascular trunks. The " large bilobed sub-circular scar " is the area within 
these trunks. 

Dorsal valve, hiterlor — There are faint impressions on the median 
line in the anterior part of the valve that mark the position of the 
anterior adductor muscles ; those impressions are about one-third from the 
front of the valve. Extending back from this to the umbo is a sharp faintly 
defined mesian ridge. Lateral grooves or ridges extend out on each 
side from the umbo nearly as far forward as the mesian ridge. 

Sculpture. — The better examples from Cape Breton show that this 
species had fine, well-marked concentric ridges ; the radiating ridges 
belong to the surface of an inner layer of the shell. 

At the time this species was described, its afiinities were obscure, be- 
cause in such small shells, the details are not readily observed unless the 
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mud in which they were preserved was very fine and had escaped altera- 
ReaHons for ^^on. This was not altogether the case at Navy island in St. John basin, 
^^ptolSltis ^ ^^^ *^® medium of preservation at McLeod brook is in a more satisfac- 
tory condition, and hence we were able to see more readily points of 
resemblance to the genus Leptobolus. 

In Obolella the shell substance is calcareous and thick ; in this there 
is a chitineous film, and the shell is quite thin. No very satisfactory 
impressions of vascular trunks were observed, but the position of the 
muscle scars and of the median ridge in both valves are most in accord 
with Leptobolus. 

From Lingulella this species is distinct by the uniform thickness 
and tenuous substance of the valves. In Lingulella there is a 
thickening of the shell in the visceral cavity, while around the brachial 
cavity it is usually much thinner ; in Leptobolus the shell-sul>staiice is 
thin and comparatively uniform except at the cardinal area of the 
ventral valve. 

In the paragraph of the original description of this species, ^' In the 
general form," &c., the features described resemble the characters of 
Leptobolus as much as Obolella. or more so. 

Size, — Length of ventral 4 J mm.; width 3J mm. The dorsal vaVe is 
one-half millimetre shorter. 

Horizon and locality. — Fine dark gray shale of Div. 3 c. at McLeoil 
brook. Cape Breton, N.S. 

By comparing the figures of the Navy island form with these, it may 
be gathered that the posterior cavity (scar) or depression of the ventral 
valve occupies the space of the visceral cavity, while the anterior depres- 
sion is outlined by the vascular trunks. The ridge between these two de- 
pressions in the Navy island form might be companMl to the cross-rid ^e 
in the shell of Leptobolus which Prof. Hall seemed to re^^ard as of 
generic value. 

Leptobolus, cf. linguloidks. 

Lrptob<jlu3 cf. A small linguloid shell is not rare in the fine shiiU^ of McLcdil hrook. 
As in others of this genus, the umbo of the ventral i:^ w. ;ik .iinl short, 
and so the two valves are not easily distinguishai)lt\ < )\vin_: to the thin- 
ness of the valves the internal features are only faintly in li- itiMh Tlir 
ventral shows two lateral ridges diverging from the unilH», ,in<l ,i talhi- i-. 
obscurely indicat<'d ; one example shows a trace of a \a~. i; - trunk en 
one side. The dorsal has an obscure medium septum cxttMlin:^' to ih.' 
middle of the valve. 
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Sculpture. — A very fine concentric striation is visible on some valves. 

Size. — Usual length, 3 mm. ; (largest, 3^ mm.); width 2 J mm. ; 
(largest) 2f mm.) 

Horizon and locality, — Gray shale of Assise C, 3 c, at McLeod brook, 
Boisdale, N.S. 

This species is nearly as large as LinguleUa linguloides of the Lower 
Faradoxides beds near St. John, a species which we would also refer to 
Leptobolus. The outline also is similar, but the umbo of the ventral is 
weaker ; this and the smaller size may be due to a more pelagic habitat. 

LiNOULEPis Starri, var. PI. XIV., figs. 2 a-c, 

Lingtdella gregtoa Walcott [non mihi] Proceed. U. S. Nat. Mus. Variety of 
Cambrian Brachiopoda, vol. xxiii, pages 669-695, [description without Btarri— Mr. 

The following is Mr. Walcott's description of this form under the name gregwa. 
of Lingidepis gregiva. The diagnosis is arranged as nearly as possible, 
according to the plan followed in this report. 

" Gijneral form elongate ovate, with the ventral valve acuminate and 
dorsal valve ovate triangular in outline. The outlines of the valves vary 
as shown by a series of specimens. The convexity of the valves varies 
with the conditions of preservation. Those from the sandstone are rather 
strongly convex, while in the shale they are very much compressed. On 
the dorsal valve of most young shells there is a marked and a rather broad 
shallow sinus, extending from the umbo to the front, where it flattens 
out. 

Interior, — The plane of the cardinal area of the ventral valve is nearly 
coincident near its edges with the edge of the shell. The area is long 
and extends well forward on the cardinal slope. It is divided midway 
by a narrow, rounded, deep pedicle furrow, and about halfway between 
the pedicle furrow and the lateral margins, by an unusually well defined 
flexure line, which is in line with the main vascular furrows of the interior 
of the valves ; fine strife of growth cross the area, and arch around the 
pedicle furrow, parallel to the base of the area. There is practically no 
undercut beneath the area, except near the flexure line at the front mar- 
gin of the area. The area of the dorsal valve is short and narrow, and 
crossed by fine lines of growth parallel to its base. 

The cast of the visceral cavity in the ventral valve, shows it to have 
been relatively small, and usually confined to the posterior half of the 
shelL There is no trace of a median septum in the ventral valve ; in the 
13— c. R. 
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dorsal valre a slightly elevated median line occare at Uie bottom of the 
groove, between the central muscle scars, that extend forward to the 
anterior margin of the visceral cavity, beyond the anterior lateral muscle 
scars. The visceral cavity of the ventral valve extend forward to about 
the centre ; in some shells it is back of the centre, and in others a little 
in front. It varies in width and outline very much as the shells vary, 
being wide in broad shells, and narrow in elongated forms. 

tion of Vcucular system. — The markings left on the shell by the vascular system 
are v< ry strong, and beautifully preserved in some portions. In Home 
shells there is a double groove with a slight ridge between ; in others the 
ridge is large, only a trace of an outer groove remaining ; in some young 
shells, the groove is broad and shallow ; in all shells the large size of the 
main vessels is shown by the broad, strong grooves or ridges left on the 
shell. It frequently happens that the deeply indented lines of pits on the 
lines of growth deeply indent the grooves and rounded ridges, left by the 
main vessels, and mark them off* into sections. The interior and lateral 
vessels left narrow but strong grooves or ridges on the shell, which how- 
ever are usually obscured by the strong pitting of the surfaces. 

The parietal scar surrounds the visceral cavity in each valve, ciosses 
the course of the main vascular vessels, and comes back around the spaces 
occupied by the muscle scars, terminating at the edge of the area at the 
flexures in the ventral valve; termination unknown in the <lorsal valve. 

Some of the muscle scars are finely shown in the dorsal valve and fairly 
well in the ventral. The umbonal scar of the ventral valve is divided, 
the pedicle scar being situated between the two parts, in the dorsal 
valve the umbonal scar is close to the area, and extends nearly as far 
each side of the median line as the length of the area. 

The scars of the central muscles in the ventral valve are crowded in 
with the middle and outside laterals within the trapezoidal space. l!> 
the dorsal valve, they are located on a low ridge each side of the central 
longitudinal depression; they are elongate oval in outline, their major 
axis being sub-parellel to the median line of the shell; line longiuidinal 
lines cross the scars in the best preserved specitneas ; tin- ridg*' <>ii which 
the central scars occur varies in strength, but it .•ij)j>(\'u-s to lu- |»r*'^f^nt in 
all adult shells ; it narrows gradually posteriorly and rathi-r i, pi.liy to 
the inner side of the anterior lateral muscles scais. The .mt n i.i: i.it. !a;> 
of the ventral valves, are placed well hack on the narrow >p;i(«- ;>• iwc^'n 
the edge of the area and the main vascular sinus ; tlioy ■.iir ( i->ii jir.- mi-I 
rather large ; in the dorsal valve they are elongate, with i !;r ,•. i jir .i\is 
inclined forward toward the median line. The middle (in-l .nu : kU'ials 
are situated in the trapezoidal area of the ventral vaUf. \.{\\ n.it;nri> 
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olearlj aeparable from the other, or from the central scars, xa the dorsal 
valve the poeition of the middle and outside laterals is shown, but not 
their form or size. The transmedian scars in the ventral valve are seen 
just back of the anterior laterals, but they have not been observed in the 
dor^ial valve, owing to the imperfection of the shell. 

Sculpiv/re. — The surface of the shell is marked by concentric strice, and Sculpture, 
undulations of growth, over which there is a series of very fine elevated, 
sharply undulating inosculating lines that form a minute, irregular net- 
work over the surface, very much like that of 0. {LinguleUa) eila. Where 
the lines are strongly elevated the effect is that of a minutely granulose 
surface. When the thin outer layer of the shell is exfoliated the surface 
of the various inner layers is minutely granulose in addition to the 
flattened, radiating strise and concentric lines of growth. Interior, The 
interior surface of both valves is often marked by concentric lines of 
strong pits or puncta?, very much as in 0, LinguleUa davisi. In some 
specimens the lines of punctse extend over the surface of the visceral 
cavity so as to obscure the vascular markings and muscle scars. In some 
examples only a few scattered punctse occur, while in others they are 
present over nearly the entire surface. The small shells are thin, but the 
larger ones are built up of a very thin outer layer and several inner layers 
or lamella that are more or less oblique to the outer surface, especially 
over the anterior and lateral portions of the shell. 

Size. — One of the largest ventral valves has a length of 21 mm., with 
a width of 18 mm. A dorsal valve 16 mm. in width has the same length ; 
other example, are a litte wider than long. 

Formation and locality. — Middle Cambrian. Upper Paradoxides beds. 
Siliceous shale and thin bedded sandstones west side of McLean brook, 
above Marion bridge, Salmon river. Gillis hill, 13 miles south of 
Marion bridge, Cape Breton island. Nova Scotia. [The locality on Mc- 
Lean brook in on the horizon C. 2 h. G. F. M.] 

Oheervationa.^TYix^ appears to be a representitive of 0. f Z.^ ocuwt- Ck>mpari»on 
natvs which is so abundant in the Middle Cambrian of the Upper Missis- ^^{^^^ 
•ippi valley, and the passage beds between the Cambrian and Ordovician 
adjoining the Adirondack mountains of New York. It differs from that 
species in its greater average width and in its surface characters. '' 

The above being the description of a shell from McLean brook, Mira 
river it is clearly not L. Gregwa which occurs at another locality and in 
lower terrane. A thousand feet in vertical thickness of sandstones, shales 
and flags separate the the two species and three distinct Cambrian faun- 
as intervene. The " species " is realJy a variety of Lingvlepie Starri of the 
13J— 0. E. 
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Johannian division of the St. John terrane. Bat as Mr. Waloott haa 
obtained some excellent material of this species, showing it far better than 
the original material from St. John, I have adopted the above as a good 
description of the species. Some differences however may be noted. 

I have found the visceral cavity of the ventral valve extended well into 
the anterior half of the shell, and that of the dorsal two thirds of the 
length of that valve. 

The foundation of the ornamentation in this shell is a rough scabrous 
or granulated surface (with a tendency to develop anastomosing ridges 
as in Acrothele) ; toward the beak it seldom has other character, but at 
the middle and towards the front this surface is thrown into concentric 
ridges, not all regularly placed, but becoming more regular toward the 
front. Over the middle third these ridges are crossed by radiating ridges 
of nearly equal strength. On the middle of the valve there are about 7 
to 9 of the concentric ridges in the space of 2 mm. In this they differ 
from the examples of the species from the St. John locality in which 
these ridges are much closer, and they are also more regular. 

The arrangement of the muscle scars and form of the callus in this 
species is that of Lingulepis rather than of Lingulella. The great 
inequality of the length of the valves separates it widely from Obelus, in 
in which the cardinal area of the dorsal valve is high, and neaily equal 
to that of the ventral. 

The back of the dorsal valve in this species seems to be subject to 
resorption ; or else no growth takes place there, as the ends of the growth 
lines at the hinge are far separated from each other. 

The following are dimensions of a few valves of this species. 

Dimensions of Valves of Lingulepis SxAuni from Raxd ('. 2. /.. 
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The ventral is about a fifth longer than wide, judging by these examples, 
and the dorsal a tenth wider than long. 

This form was observed to have a raised median band on the inside of 
the dorsal valve which extended in one example four-fifths of the length 
of the valve. The median band in several examples was traversed by 
a narrow median groove, made double by a thread-like ridge in the middle ; 
this groove was interrupted for a short space about one-quarter of the 
length of the valve from the hinge. Opposite this interruption, on each 
side of the thickened band or callus, are thinner oval areas of the valve 
which may be ovarian cavities. 



Mut EXiGUA, N. mut. PI. XIV., figs. 3 a-d. 

Mutation 
This form is smaller than that last described and shows much varia- fxigua from 
, ... lower honzon 

bllity. described. 

It is about one-third longer than wide ; as preserved in the rock, is 
rather flat, and the shell substance is comparatively thin. 

The ventral valve is ovate-acuminate, with sides straight for more than 
half of its length, then slowly and afterwards more rapidly rounded to 
the front. The usual proportion of length to width is 4 to 3) but others 
are more acuminate. Very often the umbo is mutilate, and sometimes 
the sides of the ventral toward the hinge-line are concave in outline. 
This valve is flattt^ned toward the front, but more convex toward the 
beak. — Interior. — A decorticated example shows a callus extending to the 
anterior third of the valve, and the points of the lateral vascular ridges 
are still farther e^ivanced ; the vascular trunks just inside these ridges, 
curve inward toward the front of the valve. 

The dorsal valve is ovate-cuneate and as long or longer than 
wide. It is arched down all round, and there is a depressed band along 
the middle, over tlie median septum. The interior shows a strong, broad 
median ridge or callus extending nearly to the front of the valve ; the 
callus has a longitudinal groove. The lateral septa or vascular ridges are 
fainter, and between these and the median ridge, just at the cardinal line, 
are pits of the cardinal muscle. 

Sculpture. — This consists of a rough, granulated surface, diversified with 
ridges concentric to the umbo ; sometimes these ridges are distinctly vi- 
sible from the umbo out ; on other valves they are seen only from the 
middle of the valve forward, and are particularly plain and close together 
near the anterior margin. On the dorsal valve toward tho umbo the ends 
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of theae ridges are widel j separated (owing to the resorption of the 
umbo ?) and so appear more transverse there, than farther toward the front 
of the valve. 

Size. — Ventral valve ; length, 12( moL width, 9^ mm. depth, ^ mm. 

Horizon a/nd loaality. — Slaty seams of the calciferous gray flags of 
Band C. 2 a. (also in Assise C. 2 b.) at McLean brook, Mira river. Cape 
Breton, N.S. 

The folowing are dimensions of valves of this form. 

Valves of Linoulkpis Stabbi, mut. exigua from Band C. 2 a. 
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The ventral is about two fifths longer than wide, and the length and 
width of the dorsal valve are about equal. 

The acuminate beak of the ventral is usually broken off, otherwise 
the disparity in the length of the valves would be greater. 

This form differs from Lingulepu acuminafa of the Potsdam s^aiid- 
stone of the St. Ijawrence valley (Beverly, C)nt,) in the blinitnr.^.s of the 
dorsal valve behind, and in the possession of a median sulcus : tlie valves 
of the Cape Breton form also have a scabrous ^urt'.i<(\ 
flatter at the umbo and in both valves th(; muscle srars 
advanced position than they an* in L. acnmiiutfn. 

From L. piyiiK/ for mis oi the St. Croix sandstone it ditlf t- 
surface, less acuminate umbo, and in the advanced i>oviti(.i 
muscle scars. 

From L. cuneohi Whitfield it difTers in its lari^er si/c. lt 
and more obtuse umbo of the dorsal valve. In torni and ^ 
mediate between Jj. acjuninata and A. <:iin' <>J<i. 
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LiNOULBPIS BOTUNDA. n. 8p. Pi. XIV, figs. 4 a-/! 

Minute, valves tumid : the ventral ovate-acuminate, the dorsal nearlj Lingulepis 
, . , rotunda 

orbicular. dewribed. 

Ventral valve rather bluntly pointed, and marked by undulating ridges 
of growth, irregularly spaced. Interior, — The hinge area is high and has 
a distinct pedicle groove, narrow deltidium and wide marginal area. The 
visceral callus extends half way of the length of the valve, and here the 
central group of muscles are placed. Divergent ridges on each side of 
the visceral cavity indicate the position of the lateral scars ; and from 
these ridges extend forward, arching toward the front of the valve, faint 
impressions of the vascular trunks. The margin of the valve is flattened 
at the sides and in front. 

The dorsal valve is nearly circular in outline and strongly arched ; the 
slope is most abrupt toward the lateral margins, and the valve is somewhat 
flattened on the front slope. Interior. — No hinge area is apparent on this 
valve which is almost vertical at the cardinal line. Two small pits near 
the hinge are in the position of the lateral muscles ; from here a broad 
medium septum extends nearly to the anterior third of the valve ; on 
each side of this ridge are prints of the central muscles and at its extre- 
mity those of the anterior laterals. Lateral ridges more widely set, and 
less divergent than those of the ventral, separate the scars of the lateral 
muscles from the visceral cavity. In front of the lateral ridges are faint 
impressions of vascular trunks, that go somewhat directly toward the 
front margin. The edges of the valve at the sides and front are flattened. 

Sculpture, — The outer surface of the ventral valve shows traces of 
growth ridges, but nothing of this sort was observed on the dorsal, which 
is covered with a minute tuberculation. 

Size, — Length of the ventral, 4 mm.; width, 3 mm. The dorsal is 1 
mm. shorter than the ventral. 

Horizon and locality. — In gray flags of the middle division (Div. C, 2 c) Resembles O. 
on the eastern slope of the valley of McNeil brook (on the road to Trout Q^^J^tundatua 
brook) Mira river, Cape Breton, N.S. 

This species appears to be near 0. (L.) rotundatuSy Wale* but differs 
in its longer ventral valve and in the extremely narrow cardinal area to 
the dorsal valve. 



*U. S. Nat. Mus. Proc. vol. xxi, p. 416, 
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LiNQULELLA LiBVis var. GRANDI8, n. var. PL zv, figs. 1 a-{f. 

la A large Lingulella of the form of the species described in Illustrations 

of the Fauna of the St. John (il^roup* was found at Escasonie. Only 

I ventral valves were obtained, and with one of them is here described an 
interesting ventral from the same horizon at St John and which is 
thought to be of the same species. The valve from St. John shows what 
appears to be the pedicle, and its sinew within the shell. 

^alve. Ventral valve broadly ovate with a bluntly pointed, rather high (but 
poorly preserved) cardinal area. The valve is thin and is evenly arched 
down in all directions from the centre. The details of the interior are 
somewhat obscured by the dorsal valve which was pressed down upon it. 
Interior, — A visceral callus, pointed in front, is outlined ; this shows the 
position of the cardinal muscles. The transmedian (d) and lateral mus- 
cles (e) are shown by faint scars and inside them, on each side of the 
valve a low ridge (/) extending forward nearly to the lateral margins ; at 
the extremity of these ridges is what appears to be the print of a muscle 
scar ; it is oval, is within the ridge and directed diagonally forward. 

The sinew of the pedicle appears to be preserved in this specimen as a 
dark sinuous line, originating at a point (k) where in ventral valves of 
several species of this genus, a small scar has been observed, and extond- 
ing out through the pedicle groove (a). From the beak of the shell it can 
be traced over the surface of the layer of shale on which the shell is pivt- 
served to the margin of the shale fragment containing the fossil. The 
sinew or muscle within the shell has a diameter of about | mm. The 
pedicle itself outside of the beak of the shell, is considerably larger than 
the pedicle groove at the beak ; it is composed of at least throe elenients 
— a central thread of dissevered particles of black, shining, carboiiarf^ous 
tissue; this is perhaps a condensation of the coelon substance. Tt is en 
circled by a space showing but little organic matter : external to this is a 
tube of strong black tissue, not shininglike the crntral t hiead, hut of com- 
pact and continuous substance ; e.xternal to this \u\h\ th<'re a|»jM\ir naies 
of organic matter which may be the remains <jf a )!♦ s]i\ unu jtt ishanie 
covering. The diameter of the pedicle is about ^ o) a jnilliui.tf.^ iicti th" 
pedicle groove; the part of the pedicle preserved is .') pn.:. !, :i-. 

alve. The dorsal valve from Escasonie, like that al)<»ve(l»'sriil>. d. i- •. : ■ ; >/^r^ 
both at the visceral callus and elsewhere; it is pmst tf..- . ,, . : iri 
the posterior half, but tlattened on the lateral slop' smIh^ m <>■•> w- f. 
may be duo to pressure after entombment). Thel-jii.: •- - > ,;.■ 

but blunted at the umbo. 

*TrMi8. Rov. vS 'C. Can. vol. ix, b^c. iv, j.. ;V.I, j)J. xii, l:<r. 4 >■ ;. 
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Interior. The cardinal area is high and has about seven furrows whish 
are arched forward at the sides to the deltidial ridges (6) ; the areal 
borders (a) are thick and flattened. A small umbonal muscle scar 1 (c) is 
found just within the hinge-line ; but at the sides of the area within the 
body cavity are stronger prints ((/) which may be interpreted as paired 
cardinal scars or perhaps transmedian scars. The central muscles (h) are 
about two-fifths of the length of the valve from the back, and are rather 
close together ; and the anterior laterals (j) are nearly as far forward as 
the mid length of the valve ; a median septum (t) divides both pairs of 
muscle scars ; there is a faintly marked median sinus (m) in the anterior 
third of the valve. The transmedian muscle scars (^) are small compared 
with those of most species of Lingulella and nearly as far forward as the 
centrals {h). Two small scars behind the transmedian appear to be those 
of the I and k laterals. Faint impressions of the vascular trunks {k) ex- 
tend forward in a regular arch, rather near the margin of the valve. 

The central scars in this valve are approximated as in Lingulella, not 
spread as in Obolus. 

The surface of the callus shows abundant pitting as in LingtUella 
Davisii and other species of Lingulella and Lingulepis. 

JSculpture, The surface of the valves is shining and smooth, except for 
shallow crescent^shaped grooves and more distinct growth lines ; these are 
more distinct on the lateral and front margins than elsewhere. Besides 
these markings, a strong lens reveals a minute granulation all over the 
surface. 

Size, Length of the ventral valve (from St. John), 21 mm.; width. 16 
mm ; length of the dorsal (from Escasonie), 17 mm.; width, 14 mm. 

Horizon and locality. From layers of fine sandy shale of Div. 3a. 

Salters' original figure of L. Davisii in the Memoirs of the Geological Compared 
Survey of Great Britain, shows that that species like this one, was pitted J'^^jgjJ' 
over the visceral region,* and it is nearly of the size of these shells, but 
these do not exhibit the *< satchel shape," supposed to be characteristic 
oi that species, and which we find in the species next described from a 
higher horizon. (Sec page 203). 

The position of the muscle marks in these valves may be compared with 
those of L. Davisii as figured by Mr. Walcott.f 

Var. lExNs, pi. XV, figs. 3a-A. 

Lingula (?) lens Bull Nat. Hist. Soc. of N. B., vol. IV, page 274, pi. 
V, figs. 3 a to //. 

*Mem. Geol. Surv. (-rrejit Britain, vol. 3, pi. 2 fig. 11 a and pi. 4, tipfs. 14 and 14 a. 
fU.S. Nat. Mu8. Proced. vol. XXI, pi. XXVII figg. 1 and 2. 
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Shell substance calcareo-oomeous. A broad! j ovate fonn with rather 
thin, smooth valves, having flattened lateral slopes in the ventral valve, 
and being somewhat tumid toward the umbo in the dorsal valve. 

iption Ventral valve rather blunt at the umbo, whence for about one-third of 
its length the curve of the margin is somewhat straightened ; for the rest 
of the border it is regularly rounded to the front ; the greatest width is 
a little in front of the mid-length. The umbonal ridge extends about half 
of the valve, whence to the hinge the sides of the valve are flattened ; in 
front of the middle of the valve the slopes are evenly but flatly arched 
down to the margin. Interior, — The position of the central group of 
muscles is within the posterior third of the valve, and the position of the 
laterals is indicated by a bounding ridge ; these features are very faintly 
marked. 

The dorsal valve is broadly ovate, and its slopes are more strongly 
arched in the posterior half than elsewhere, otherwise it is like the ven- 
tral. Interior, — This has a sharp, low septum for half its length, and on 
each side a parallel ridge, extending to the middle of the valve ; at half 
the length of these ridges are small lenticular scars, and at their outer 
ends the group of central muscles. The lateral muscles are opposite the 
middle of the median ridge. 

;ure. Sculpture. — The outer crust in this species is normally smooth in 

appearance, but is beset with minute pits, and has a very minute con- 
centric and radiating striation. The sculpturing of the layer beneath 
has impressed itself on the outer layer in different parts of the surface ; 
at the sides and in front we find concentric ridges, and in the middle 
third the imprint of the vascular slrise that run toward the front margin. 
These markings are much more distinctly shown on the under layer. 

Size. — Length of the ventral valve, 16 raui. ; width, 13 mm. The dor- 
sal valve is 1 mm. shorter than the ventral. 

Horizon and locality . — Thin calcareous layers in the flails of Div. '^n 
at McAdam shore, Escasonie, Cape Breton. The shell in these layers are 
freely intermingled with small lumps and particles of raloiuui pliospliate. 
The phosphate lumps are frequently moulded on the shells, or rntirely 
enclose them ; though some shells are enclosed in the }>li. >pi, it<', <.:iiers 
are free, and with fragmentary shells are mingled with i h ^^ ;;u I. < >\\ht 
masses of the phosphate are entirely free of the shells, and m • s;;;,,:!) 
and shining, as though rolled on the heacii ; yet th<' riit, ..wl!. , ,• i^ri ,k-, 
pieces of the phosphate seem the natural form which {][<- - !; iin • a^ 
sumed when in a gelatinous condition. Probahly the f im-,.;;*:! ..; iie 
phosphate was cotemporary with the entomhnienl of the :.!e i -. 
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This shell differs from the type in the more obtuse and tumid nmbo 
of the dorsal valve and the heavier and more prolonged umbo of the ven- 
tral valve. 

LiNGULBLLA, cf. DaVISII, McCoJ. 

Examples of a Linguella which though smaller than the above species LincplelU o£t 
of the Lingula flags and Tremadoc slates of Britain, has the same gene- *^^"* 
ral form, are found in the Asaphellus beds of Cape Breton. It has the 
nearly straight base and sub-parallel sides of McCoy's species. The dor- 
sal valve has on the interior a median septum two-fifths of its length, 
and the whole interior, especially towards the umbo, is marked with scat- 
tered pits. 

Sculpture. — Externally this shell has fine concentric ridges, which are 
crossed by very fine radiating striae. The middle third is marked by 
numerous, fine, radiating, vascular lines, and the lateral borders are flat- 
tened at the sides. ' 

Size. — Lengthy lOJ mm. ; width, 9 mm. Infrequent. 

Horizon and locality, — In the gray shale of Assise C. 3 c^, at McLeod 
brook, Boisdale, N.S. 

LiNOULBLLA CONCINNA, PL XIV, figS. 5a-6. 

Lingulella concinria, n. sp. Bull. Nat. Hist. Soc. of N. B., vol. iv p. 273 
pi. V, figs. 2 a and b. 

Occurring in the dark gray shales of the Upper Cambrian on McLeod Ling^uUela 
brook are a few examples of a small Lingulella, smoother than the species described, 
from the same beds referred provisionally to L. lepis, but ornamented, as 
that species is, by concentric ridges. 

The shell substance is quite thin towards the lateral and front margins, 
and is there flattened out by pressure. The beak is somewhat blunt, and 
the rounded lateral margins give the ventral valve an ovate form. 

SciUpture. — Over the visceral space the surface of the valves is covered 
with very fine concentric somewhat lamellose ridges, visible with a lens ; 
over the branchial area these ridges flatten down, and the valve has a 
shining granular surface ; the ridges, however, remain distinct on the 
lateral margins, though there also the surface is bright. 



* Introduction to study of Brachiopoda, Hall & Clarke, p. 229 ; fig. 23, and pi. 2, 
fig..6. 

t U. S. Nat. Mu8. Proc. vol. XXI, p. 385. PI. xxvi; fig. 1. 

timp. Acad, des Sci., St. Petersburg. Ser. VIII, Tom. iv, No. 2. PI. II, figs. 
19e and 21c. 
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Size. — LoDgth of the ventral valve, 8 mm. ; width, 6 mm. The dorsal 
valve is nearly 1 mm. shorter than the ventral. 

Horizon and locality. — In the fine dark gray shales of Div. 3c, at 
McLeod brook, Boisdale, N.S. Scarce. 

le same Mr. Walcott has referred this species to hia 0. (L.) hdlwt* which was 
published without figures. I may say, however, that I have compared 

^^^' it with Walcott's species, and find that it is smaller, has finer growth 

lines, and they are more sharply defined on the surface. 

LiNGULELLA, cf. L. LBPis, Salter, 
cf. Linguldla lepis Salt. mem. Geol. Surv. Great Britain, vol. iii, p. 538, 

fig. 11. 

lella A species which by its size and sculpture appears to agree with this, is 

common in the Dictyonema shales both in Cape Breton and in southern 
New Brunswick ; it is also found in the beds below this horizon, for 
in the assises 3a and Sb in the St. John basin, are many examples of 
similar shells, but they are so distorted and flattened as to be unrecog- 
nizable. 

LiNGULELLA RADULA, var. A8PERA n. var. PL XV, figs. 2 a to d. 

ilella Mingled with the shells of Z. radtUain the flags of Div. 2c at Courtney 

ptfwi'S. ^^7» ^^' John, N.B., are the valves of a smaller species, wliich in the 
description of the fossils from that locality was spoken of as a variety oi 
that species. t It appears to agree in form, size and markings with a 
small species from the flags of Mira river, Cape Breton, which is here 
described. 

A small ovate species, ventral rather flat, dorsal tumid. 

The ventral has an acute projecting beak, l»ut elsewhere the reli* f is 
flattened, and gently sloped to the margin. 1 iif'H'ior. An eximpie 
partly exfoliated shows a stroni; pedicle gK)o\e and ratlier liii;ii .'.rfa. 
The cast of the interior exhibits a thickened vjs<(M-al calln^ exb ri;|ii,.j 
iess than half of the length of the valve, wiili iniiTt 
muscles about two fifths of the length of the shdl rV' 
imprint of thi^ vascular trunks are trac''.al)le, exf< n-li 
the length of the valve from the front. 

The dorsal valve is strongly convex, and has tl;'!t<\ 
under side. Intrrior. The cardinal arr-a is rathei- i; 



n^ 



* Proc. r. S. Nat. Mils., v.'l. xxiii, p. (!S:,. 

I Trail-. Koy. Soc. Can., vol. viii, -( c. i\, \\ 14S. 
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twelfth of the length of the valve. The central group of muscle scars is 
rather large and lies at the bottom of the deep cavity of the valve ; the 
anterior laterals (j) are a little more than a third from the fpont of the 
valve. Distinct impressions of vascular trunks may be seen on each side 
toward the margin of the valves. 

Sculpture. — The outer surface appears dull and without lustre, but in 
proportion to the size of the shell, it is coarsely granulated, and towards 
the margins has indistinct ridges parallel thereto. 

Size, — Length of the ventral 5 mm. ; width 4 mm. The doral is ( 
mm. shorter. 

Horizon aud locality, — Collected by M. A. H. Foord on the Mira river 
in 1874. The special locality is not given, but the matrix is a fine mica- 
ceous sandstone like the flags of Div. C. 2 c. 

The resembling form mentioned above as occurring in the St. John Compared to 
flags at Courtney bay is somewhat smaller but has a similar radular ^^ speciea. 
ornamentation. 

This species is nearly as large as that described by Mr. Walcott as 
(L) bellulua from Kelly s island, Conception bay, Newfoundland.* 

This latter species is the same as that described by Dr. Whiteaves 
many years ago from that locality under the name of Lingnla Billings- 
ana, I have co-types of this species and of L, bellulusy buti do not find 
on the Cape Breton species described above the fine irregular stri«e 
said to be characteristic of the latter. It is also a comparatively wider 
species. 

WESTON I A, subgen. Walcott. 

" Ovate, with ventral valve slightly accuminate ; area of ventral valve Sub-genua 
strongly defined, and divided by a relatively large pedicle groove. Sur- w^cott.*^ 
face marked by concentric and radiating striae that arc crossed by trans- 
verse semi-imbricating ripple-embossed lines. As far as known, the muscle 
scars and vascular markings are essentially the same as in Obolus." 

Mr. Walcott takes for the type of this subgenus 0, aurora of the St. 
Croix sandstone (upper part) and with this, his diagnosis agrees. And he 
includes Lingulella (?) lens of the Cape Breton fauna, with which the 
description of the subgenus does not agree in several respects, e.g, the 
ventral valve is not acuminate but is bluntly pointed, the area though 
well define I, is not high, being about one seventh of the length ; and 

* Proc. U.S. Nat. Mus. vol. xxi, p. 398 (no figure). Am. Jour. Sci. 3 Ser. xvi. 78. p. 
226. 
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the transverse ridges are not imbricated, but smoothly rounded. The 
character of the hinge of the dorsal of L, Escaaoni is quite different from 
Obolus. The area is quite low and Uie posterior end of the valve rounded 
steeply down ; whereas in Obolus the area is high and that, end of the 
valve flat. 

Also in the ventral valve the scar of the central muscles is triangular 
as in Lingulella, not rounded in at the sides as in Obolus. For these 
reasons, if L. (?) Eacaaoni is to be included in Westonia, to me the sub- 
genus would seem to be related to Lingulella rather than to Obolus. 

The ornamentation of peculiar transverse waving ridges, however, is a 
convenient common character that unites a number of forms and so is 
useful as a feature held in common, and due to a like origin, in these 
beautifully ornamented shells. 

The Canadian species being of the Pcltura Zone is a little older than 
O. (L.) aui^ora^ which being associated with Dicellocephalus Minnesotensis 
should be within the Tremadoc Zone. 

Westonia Esoasoni. PI. XVI., figs. 1 a-h. 

Nat. Hist. Soc. of N. B. Bull. vol. iv, p. 270, pi. v, figs 1 a-c Matt. 

" Corneoup, but having a thin outer calcareous layer. The insl e of 

d— the edges ni the valves is flattened. 

/alve. 

Ventral valve ovate, pointed at the apex, somewhat elevaU^d from the 
umbo, along the axial line. Interior, — Cardinal area short, travor^scd hy 
a depressed pedicle groove. The cavity between the umbo has impres- 
sions of two small, cardinal muscles, from which radiato two fijroove.s, 
^^^ bordered outside by ridges that separate the lateral muscle scars from the 
visceral cavity. The print of the central muscle is oval or lenticular and 
transverse to the axis of the valve; it is divider] lengthwise, half way, by 
a septum ; the posterior half of the scar is again divided hy a faint rid^e 
at right angles to the septum named. The "1" laterals are sniali trian- 
gular imprints in front of the outer part of the centrnl nni^rlps. In some 
valves the paired scars of the "k" laterals at tlu^ iniddlr' of \\\r . entral 
group are small, and behind them (extending toward tlie lirnl,. i^ .l -liaip 
furrow enclosed between narrow ridges ; in otluM-^ 'li. y a:c w ;d« v .n.d ;lif> 
ridges are not preserved. The grooves of the laceial inii>-I' wir <•!-. .en- 
able near the hinge on each side ; the transmedian ( "i "; Ix' M_r <x^' riiil 
and on the inner edge of the ilittened margin of the \iMv • ':p ( • i ) 
laterals are on the slope of the valve within the flattened ujar:. it;. 



I 
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The vascular trunks extend forward in a regular arch from the middle 
of the valve a little within the flattened margin, which is creased trans- 
versely by about a score of closely set parallel grooves. In the anterior 
third these give place to grooves that are at right angles to the margin ; 
these correspond in course to the faintly impressed sub-parailel 
grooves that extend from the front margin across the middle of the valve 
to the visceral callus. Faint traces of branches of the vascular trunks 
are seen on the slopes of the valves in the anterior half. 

The dorsal valve is of an oval form. It is strongly arched down in the Dorsal valve, 
posterior half, but less so on the anterior slopes. Interior, — This shows 
at the cardinal lines a depression in which are a pair of circular pits, due 
to the cardinal muscles. Between these pits, on the axial line, is a small 
pit from which two sharp low ridges run forward ; at one-third from the 
back of the valve there is a minute scar between these ridges ; and outside 
of them in the posterior half of the valve are the large oval prints of the 
central ( *' h " ) muscles ; these are set somewhat diagonally to the axial 
line, having the fronts turned outward. At the anterior ends of the 
median ridges are the small scars of the anterior lateral ( *' j '* ) muscles. 
Faint diverging ridges extend from the umbonal cavity toward the lateral 
margins of the valves ; at one-third from the back, partly on and partly 
outside the ridges are the large but rather faint imprints of the posterior 
lateral muscles. 

This valve, like the ventral, has flattened margins on which are imprint- 
ed minute, closely set, transverse grooves. 

Scidpture. — The sculpture of the true outer surface of this species is Sculpture. 
not easily found ; it is imprinted on a thin calcareous, flbrous layer, which 
is usually broken away, revealing the next layer of the shell. The outer 
layer is crossed transversely by closely set striae, forming ridges, of which 
there are about nine or ten in the space of a millimetre ; some of these 
ridges have cross striae at intervals ; others anastomose, and all have a 
roughened surface ; the ridges have a waving course over the middle 
third of the shell, but elsewhere are comparatively straight. 

Beneath the outer shell is a corneous layer whose sculpturing conforms 
to that of the outer layer, but the strite are wider and the intervening 
ridges narrowed ; this layer has a shining surface. Beneath this is a 
third layer on which the striae run in an opposite direction from those of 
the one above, the sculpturing, especially along the central part of the 
valve, consisting of striae radiating from the umbonal region to the front 
margin ; these are crossed at intervals by undulations of growth concen- 
tric to the umbo ; on the inside of this layer are impressed the surface 
markings of the interior of the valves. 



Compared 
with other 
species. 
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Size. — Length, 5 to 5^ mm. ; breadth 4 to 5 mm. ; depth of each valve 
about 1 mm. The ventral is about ^ mm. longer than the dorsal. One 
dorsal has a length of 6 mm. 

Horizon and locality. — In calcareous sandy layers with the Peltura 
fauna (C. 3 5.) at McAdam shore, Escasonie, Cape Breton. This species 
was not found in sittiy but in loose pieces of thin flag in the shingle of the 
shore where the trilobites occur : these pieces were very little worn, and 
therefore near or at the parent ledge. This species may be referre<l to 
the Peltura Zone, (C. 36). 

This species is referred doubtfully to Lingulella as it has some characters 
of other genera. The weak cardinal development is like Leptobolus ; as 
is the long lateral ridges and advanced ('' j ") laterals of the dorsal valve. 
The spreading vascular trunks of the ventral valve are like Leptobolus 
and Obolus, as also the advanced "j" lateral. On the other hand the 
thick shell is quite unlike Leptobolus, but common in Obolus and Lin- 
gulella. 

This pretty little species is easily recognized by its peculiar transverse 
sculpture. Lingula tceniola^ Hall, has a similar transverse ornaiiienta- 
tion, but is much larger, and flourished at a later period (Clinton 
group).* 

Lingulella Ella^ H. and W., has a somewhat similar sculpture, but is 
distinguished by its greater size and closer approximation of the vascular 
trunks of the ventral valve. 

It is only in a few valves out of many that we find distinct muscle 
scars, enabling us to compare the species with others. IMiohwitz has 
determined that the exterior half of the central muscle in the ventral 
valve of Obolus represents the '*r' lateral of Lingula.f In this relation 
it is interesting to observe that the great muscle in L. (?) Escasoni aKo 
has a septum partly dividing it ; but there is a si'panite scar, a .sniuU 
triangular one, at the anterior outer angle of the groat niuscl(% wliii h 
with more probability may be considered tho ext/rn.il Inlrra! uv " l* 
muscle ; the large oval nmscle would then he the '' li " central (^ \\\\ j^<>s>i 
bly the "k" lateral involved), but it w(»uld consist of tlurc i iMin fanfls; 
for besid(? the septum across the middle at tlie itad:, tiie ',".: .^ li- ii\.] 
by a more obscure transverse ridge parallel to th(> loriL^^ ':!.>;.'!.; <f m;,- 
scar. This nmscle then may be compared to lhos»'of lAi^j .;\. ;. . ;, :\.ii^ 
divi'>ional lines. '[ 



* N.w Vurk Srao- ( leolo-ists' Report. \\i\\] S^ ('l:.rk»-. l-.'l. | 1. 1. 
t Mfiu. Acail. Ii!i[). (icM .Sei. St. IVtei^lmr^'. S.-ri-'-s \'lir. '1'. n.. 
:t riitroductioii to htuily c.f F^rachiopoila. Kail tV" (Murk-. ].. '2'2'J : L 
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In 0. (L.) ccelcUiMf Volb., we see an arrangement of muscle scars in 
the central group of the ventral valves similar to that in L, (1) JSacasoni.* 
Here Mr. Walcott interprets the small scar as an external lateral (^^1"), 
but the larger one as a middle lateral {** k '). Volborth's figure of this 
species does not show the small scar, but he appears to allude to it in the 
text where he says that '* the several laterals of the ventral valve are not 
so closely bound together as in the subgenus Euobolus.t^' 

LINNARSSONIA, Wale. 

Obolus. 

An orbicular brachiopod (a single valve) was found in the flags of Div. a„ ()i„,1uh. 
(C. 26.) on the east side of the Long Island passage. The material is not 
sufficient to determine the species. 

LiNNARSSONiA, cf. Bklti, Davidson 1 PI. XVI. figs. Sa-c, 

Linnarasonia Belti, Dav. ? Trans. Roy. Soc. Can. vol. ix, p. 42, pi. xii 

figs. 7a c. 

The shell of the St. John Basin referred to this species, has the follow- 
ing characters : — 

Shell oblately orbicular. Test corneous. 

The dorsal valve (?) resembles that of the shell (0, misera ?) in the zone Linnawsonia 
(C. Id) of the St. John Group, being like that of an Acrotreta in its in- ^^' ^^^' 
ternal markings. 

In the ventral valve we do not see the strong scars and V-shaped ridge 
at the umbo, cf the typical forms of Linnarssonia, but in their place 
small scars, and two faint V-shaped lines extending from the umbo. 

Sculpture, — The surface of the shell is marked with fine concentric and 
less distinct radiating lines, or is smooth. 

Size. — Length 3 mm. ; width 3 J mm. 

Horizon and locality. — From fine gray shales of the Dictyonoma beds 
(Div. C. 3c) at Navy island, St. John harbour. 

This little shell is distinguished from those that occur with it (except 
Acrotreta), not only by its form, but also by the extreme trnuity of its 
test, thickened only at the umbo. In this also it resembles the shell from 
Liv. (C. Id) referred to above, and those of the genus Acrotreta. 

♦ U. S. Nat. Mu8. PrcKj. Vol. XXI., p. 385, PI. xxvi., tig. 1. 

t Imp. Acad. des. Sci., St. PcterHbonrg. Ser. VIII., Tom. iv.. No. 2. PI. II., fign. 
VJc and 21c. 

14 — C. R. 
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ling This shell is referred provisionally to Obolella Belli, Dav., of the Lower 
Tremadoc in North Wales, which is abont the horizon of our species. 
Davidson remarked that the " internal characters agree pretty closely 
with those of 0. sagittalia" On comparing Davidson's figures of the 
ventral valves of 0, Bdti and 0. sagittalis, one may remark differences 
similar to those which distinguish 0. (L.) miaeray Bill, from 0, (L) trans- 
versa^ Hartt, of thp St. John Group. Tn 0, Bdii and 0, misera the muscle 
scars are fainter and nearer the back of the shell, and the umhonal callus 
is smaller than in the other two. 

This species is not common at McLeod brook. The V-shaped ridge 
of the ventral valve runs about half way to the front, and is more U- 
shaped than with the other species. 

The ventral valve has a strongly marked median ridge in the middle 
third of the length of the valve, in front of this the ridge extends as a 
low elevation nearly to the front margin. Opposite the high part of the 
ridge, in the posterior third of the valve, are two strong triangular pits 
which appear to be muscle scars. The posterior lateral margins of the 
valve are flattened. 

SciUpture. — Often the surface is finely granular, and the doi^al shows 
a few concentric ridges of growth. 

Size, as stated above. 

Horizon and locality. — Fine dark grey shales of Div. (C. 3c,) ai Mc- 
Leod brook, Boisdale, Cape Breton. 

N.B. — Mr. Walcott, who has examined the examples from Navy island 
says they are not L. Belti, Dav 

MONOBOLINA, Salter, 1865. 

MONOBOLINA RKFUL(^EN.S. 

PI. XVI. tiKH. 'la-h, alsu PI. XI. ti->. l- ;.ii 1 /. 

Oboln^ rcfi(f;/fiis. Matt. Trans. Hoy. Soc. Can. vol. i\ sec. i\ |.;iu'<' 14. pi. \ii. i .;-. »>'■'/. 
)Iina Since the description of this species was wriiicii, in iS'.^o 

^''" tions luid been made which would define int)rc .'icciiiattly 

characters of this shell, or throw ad<lition.'d liirhi <»ii irs a'" 

more perfectly pn^served shells collected lat<'ly in (aj-r I'.rri..ii. 

have changed the writer's view of the n^lation of ilii.^ -)it ci' -. 

A sharply preserved mould of the dorsal nuIvo .^how- iliat :! 
is congeneric with OboleUa ( MoiiohoUna) phnnhrfi of the Wr! 
Ordovi''ian, characterized by the close approximation <«! ;'.♦> -iiiiia. 
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muscles of the dorsal valve. In Obolus, sens, strict., these muscles are 
well apart. 

The following is the original description of this species : — 

Shell oblately 'orbicular, lenticular, edges thin, sharp, flat. Test corneous, 
surface brilliant. 

The ventral valve is produced at the back into a low, rather blunt beak, Descriptiou of 
depressed at the point. In the interior of the ventral valve, there are at 
the back three ridges, which diverge from the umbo ; of these the mesian 
ridge dividing the posterior adductor muscles, is short and weak ; it is 
forked at the end (where it terminates against the scar of the pedicle 
muscle ?) The two lateral ridges are longer, being about one-quarter of 
the length of the shell, and are more distinctly outlined, by a long narrow 
pit on the inner side. The visceral cavity is wide in front and terminates 
in a long sinus ; some specimens show in this sinus a muscular callosity. 
The hinge area is narrow, and deflected downward in the middle. It is 
crossed by a shallow pedicle groove. 

The dorsal valve has at the hinge a very thin edge, turned inward. The 
interior is marked by three diverging ridges, of which the central is longer 
than the lateral ones. The central ridge when well preserved, appears to 
extend two-thirds of the length of the shell, and is distinct as far as the 
middle of the shell, where there are two. small muscular impressions ; at 
the back of the .''hell, between the mesian and lateral ridges, are the 
impressions of the [posterior] adductor muscles. There is a large shallow 
bilobed depression in the anterior half of the shell. The cardinal border 
is thin and irs made much more distinct by a pair of small narrow trans- 
verse pits, one on each side of the mesian ridge. 

Sculpture ( 1 ). — The surface is marked by very fine concentric and radiat- 
ing lines, and there are stronger concentric growth lines at intervals on 
the surface. 

Size. — Length of the ventral valve 8i mm. ; width 10 mm. The dorsal 
valve is half a milimetre shorter than the ventral. 

Horizon and locality, — In the Dictyonema shales (Div. C. 3c) Navy 
island, St. John harbour. 

No very satisfactory examples of the marking of the interior of the 
valves were found, in any one individual ; but by combining the markings 
found on several valves of the dorsal and ventral sides respectively, it has 
been found possible to restore some of the features of the interior of the 
shell." 

14J— c. R. 




There is little to add to the description of the ventral valve, but th*i 
small size of the space cwcupied bj the muscles k remarkable. The height 
of the cardinal area is only about one^ight of the length of the valve^t, 
which is not the case in Obolus. 

I of A mould of the interior of the dorsal valve from McLeod brook, sjhows 

' much more distinctly than those from the Si. John banin the nature of 
the impressions of the central muicles ; aod the c(X)wding together of 
these sc&TSt corresponding t« the description of MonoboUna by Salter 
AUhoagh there ib sometimes a faint elevation on the median line in the 
untflrior of the valve, the median ridge cannot be said to extend beyond 
the mid length of the valve, and it is bordercfl by two deep and narrow 
groovea in the anterior half of its lengthy that separate tbe print of the 
anterior adductoms^ which in their turn are border^ outside by a shallow 
groove^ a^s represented by Davidson for Mofiobolina phimbea. The poste- 
rior half of the meaian ridge ia much fainter than the anterior ; in fact 
the posterior half of it is almosit obsolete. 

f The position of the central group of muscles in the dor^sal valve of thfs 

species (M. re/tdgenM) as well as the short visceral callus of thf^ ventjal 
valve, appear to exclude this species from O bolus, and show its neareneiss 
to, or identity with MouoboHna* Moreover, the weak amscle scars, and 
the absence of an arc^a to the dorsal valve, are :dso not founJ in Obolus, 

"wof Sculpture (2), — ^The state of preservation of the examples from Cape 
Breton, give a much better knowledge of the surface characters nf tUb 

, species, than those from Navy island. The surface was spoken of ns 

"brilliant^', but this brilliancy is found on the second layer of the hiltell 
the Cape Breton examples appear to have a thin outer prismatic hiyer 
mineral matter, which (if not an accidental addi 
outer layer, which when viewed with a strong lens 
nular surface, ornamented with concentric rid^i.?^ ; those rid^res nrc 
oft«n interrupted or broken, and separated by smooth granulated spaces. 
The under corneous layer is al^ marked by concentric unHulations of 
growth, and towards the front of the shell, and espccifilly on the in nor 
surface of this layer, by numerous sub-parallel lines, radiating from tl.r 
umbo. There is still another layer of the shell which forms its iiuK r sur 
face, and on which the muscle scars and vascular trunks are iin})resse(]. 

I more than suspect that the surface which Mr. Salter de-ci i'oed as 
that of Oholella (Afonobolina) plumbea is the corneous surtax *• of thit 
species, corresponding to the similar one in this.* 



aconit layer or tne Hhtu ; 
outer prismatic hiyer at j 
dition) is a dull surfaced I 
Els exhibitf a finely gi-a- m 
i'^ ; these ridt^C'i arc lou , ' 
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Size. — Length of the ventral (of M. refiUgens) 9 J mm. ; width, 11 mm.; 
length of dorsal nearly 9 mm. 

Horizon and locality. — In the fine dark gray shales of Band C. 3 c, at 
McLeod brook, Boisdale, N.S. Common. 

Comparing the species with M. plumbea^ there is a considerable differ- Conii>brecl 
enee in size, Salter's figures being of the natural size. Davidson's figures pinmUu. 
show a shell about as large as the largest of M. refidgens. The proportion 
of tlie outline of the valves given by Salter of 3 to 4 are different from 
our species in which the proportion is about 5 to 6 ; the Cambrian species 
therefore is rounder than the Ordovician. But Davidson's figure has nearly 
the same proportion as the Cape Breton form. In Salter's species the 
cardinal area of the ventral valve is higher, and the visceral cavity pro- 
proportionately larger than in this species. 

Salter records a variety of M. plumbea ( plicata, Hicks) as occurring 
in the Tremadoc group,* which would come almost within the range of 
M. refulgens ; and forms like the latter have been seen as low down as 
the Assise a of Division 3 of the St. John Terrane. 

ORTHIS. 

Orthis lenticularis, Dalman, PI. XVII, figs. 1 a-d. 

1821. Atrypa lenticularis Wahl., Petr. Tell. Suec, p. 66. 

1827. Atrypa lenticularis Dalm., Vet. Acad. Handl. p. 132 ; Hist. Leth. 

Suec, p. 76. 
1834. Spirifer i lenticularis L. von. Buch., Abhandl. d. Berl. Acad. p. 48 

Tab. i, figs. 13-14. 
1857. \ Atrypa lenticularis. Kjerulf., Geol, d. Siidl. Norw. p. 284. ; Vei- 

1865. ) viser etc. p. 1-3, fig. 7. 

1866. Orthis lenticularis Da v., Geo. Mag. vol. v. tab. xvi, figs. 20-22. 
1871. Orthis lenticularis Dav., Brit. Silur, Brach. p. 230, tab. xxxiii, 

figs. 22-28. 
1891. OrOhis lenticularis. Wahl., Trans. Roy. Soc. Can. vol. ix, sec. iv, 
p. 48, pi. xii, figs. 9 a-d. 

The following is Wahlenberg's original description of this species : — Orthis 
Suborbicular, on each side a little convex, radially undulate. In a *^ 
**suillous" rock [fetid limestcme] in beds of aluminiferous slate, in 
which material no other shell has been found. It occurs plentifully every- 
where throughout several provinces. In size and in its situation resem- 
bles at first sight the pea-shaped entomostracan [Agnostus pisiformis] 

•Mem. Geol. Snrv., G. Britiiiii, vol. iii, pp. 355, 3«8. 




IS 



which occurs in the aame rock. Each yalve pos^SHea aq equal con- 
vexity, so that when utiited they very much resemble the seecJ of a leotile. 
The valves are seen to have been very thin in their sub^taoce. 

Daltnan's description is fuller, and is ap followrt : — ** A small 8peci**s 
with very slender and fragile valves. Length about 4 mm.^ and of about 
the same, or somewhat greater breadth. An entire specimen is rarely 
found, but the species is very easily distinguished on account of the 
stone in which ii occurs, as it has scarcely any other species of Tere- 
bratulite with it. The shell is suborbicular^ with the base somewhat 
prominent, and a little convex ; toward the margin it is seupibly com^ 
preased. Striu" of undulating lines, in number about twenty, but in- 
definite. Without a yoke (deltidium) or canal to the dorsal (ventral) 
valve. In the complete state no transverse furrows have been 
observed, but deprived of the epid«*rmia (outer shelly layer) the radiating 
etriaB are wanting, and the shell appears concentrically striulate. The 
tru© structure of the hinge is not rightly ejtplored, but^ on account of the 
external aspect^ and its place in the mo^t ancient strata^ the species b 
inspected to belong to the genus iV try pa* " 

Leopold von Bucb^ in the wort aljove cited, presents U3 with another 
view of this species, and from his impre^ions of its form and relations 
referred it doubtfully to the genus Spiri/er. Hia account is as follows : — 

" Both shells are slighilj^ elevated ; both, however, have a slightly 
depressed (hollow ?) in the middle opposite each other. The mar 
gin it sqaa re-oval, with sides sloping away^ and sli-htly bent down m 
the Imck* The hinge of the ventral (dorsal) shell is atrai^^dit ; In iKe 
dorsal (ventral) valve on the contrary, the edges of the hingi! are bent 
into a very blunt angle. This is the only way by wliicb ont^ cjin dis- 
tinguish the valves from ea^h other^ for the area, wliicli in itself is v^ry 
small, lies always on the under edge. The greatei^t ttidtli is in the 
middle of the length (trana verse diameter). From 8 to 10 radial ing 
lines go from the middle point (umbo) out, and increase at the border to 
form 18 to 20 lines. Very fine crowded lines of growth cross thet^e and 
form a very pretty pattern. Length to the width as 100 to 131. 

This little mussel is crowded together in enoroious numht'is. They 
build alone the alum-sbales of Andrarum in Schona. Indeed, f\-ilinaii 
says that such beds occur throughout the whole of West (iottlaiu], and 
also in several other provinces of Sweden." 

Of this species Salter gives the following description letViriiiLr it to tlir 
genus Orthis : — 

*Wahleiiberg Petr. Tell. Suec. p. (16. 
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'* A well marked and very pretty species, and the earliest known in Salter's 
British rocks. It is hardly ever more than one third of an inch wide, ^^^^^ *^' 
and most specimens are not more than half of that size. The length is 
less than the breadth in proportion as seven to nine. Our figures repre- 
sent the shell as distorted in various positions, but the above is about 
the average measurement. Both valves are somewhat convex, but the 
dorsal valve has a broad central depression of a triangular shape, bounded 
by two rather prominent ribs, out of the ten or twelve strong ones that 
radiate from the beak, and the sinus is occupied by two sub-central and 
very distinct ones. The lateral ribs are strongly interlined by others 
half way up, the intervening ribs becoming as strong as the primary ones, 
and these again by smaller and shorter ones in the intervals. All are 
crossed by strong, and interrupted, but rather wavy ridges of growth, so 
as to decussate the surface in rather a remarkable way. The other valve 
is alike in sculpture, but has a rather prominent beak. The number of 
ribs varies greatly, but not in a way to make us believe we have more 
than one species. Sufficient differences are not seen in the Scandinavian 
specimens to warrant us in separating these which occur in abundance 
in the alum slates in limestone layers. 

The teeth diverge slightly in both valves ; in the dorsal valve they are 
subparallel, and short, or even curved a little inward, and are not thick- 
ened ; while the cardinal process between them is a mere line or thin 
edge, which extends as far down as the length of the short lateral teethi 
but is often very obscure, and sometimes seems to be altogether absent. 

There is little doubt that this is Dalman's species from Egeberg, 
though the specimens we have from thence have less prominent ribs, and 
a generally smoother appearance." 

If the reader will compare together these several descriptions of this 
species by the above writers, he will be surprised at the diversity they 
exhibit. This diversity, it appears to the wiiter, is due partly to the 
imperfection of the descriptions of the early writers, but chiefly to the 
remarkable variability of the species. 

Wahlenberg takes no notice of the difference between the dorsal and 
ventral valves, for he ascribes to them an equal convexity, and say that 
the two valves occur together ; but Dr Lindstrom intimates that they 
have never been found united, and from specimens which he has kindly 
sent me, it is clear that the Swedish variety has the usual sulcus in the 
dorsal valve, though in some cases only faintly marked. In the typical 
form of this species the cardinal area is short and the beak quite low ; and 
as the convexity of the two valves does not differ greatly, this appears to 
be the form which Wahlenberg had in view when describing the species. 
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Dalinaii's diescriptian on the other hand, applies beat to a variety airjfpo- 
icks. He, like Wahleuberg, appears to deacrihe onlj the ventral valve, 

Leopold von Buchj while recognising the distinctness of the two valves. 
asoribeB a ^nlcus to the ventral v^alve which apparent! j has not been 
observed by any other writer. With this exception, hia deacription 
applies to the type of the speciea ; that is, the evenly lenticular form 
with a short hing«^ line. The extreme thinness of the shell fully bears 
out Dalman's remark i on thin pointy and ia associated with inconapicuoms 
hinge teeth and dental platefi. The internal miirkings of the shell pro- 

I duced by the attachment of the muscles aod the ovarian spaces arc only 

L faintly indicated and often quite undiscernable. 

^of Smdpture, — Ther*^ is a wide variation in this respect in examples of 
different ages, and in the different varieties. As a rule the joung shelb, 
efipecialty the ventral valvei, are smooth^ with only alightly marked 
diverging ridges. In the Acadian examples of this species the sculpturing 
is always more distinct on the dorsal than on the ventral valve ; this i 
find m also the case in the Swedish examples, for which I am indebted to 
Dr Lindstrom. As the shells grew larger the ribs became more di'^tioct ; 
and also more numerous by the intercalation of new ribs teO wards the 
margin^ L. von Bucb givee 18 to 20 as the full number of ribs in the 
adult. This is the usual number in the St. John examples, though a few 
show ai^ many as 30 ribs. 

Si^* — The largest example of this species observed at St. John ih 6 
mm. lonf( and 11 broad; but Brbgger mcnttocts that an example from 
Vestfossen was 15 5 x 12'0, Dr Lindstn>m has not seen any so large. A 
medium sized shell of 5 x6 mm. is by far the most common In i^cks of I 
Eastern Canada. 

Bori'zon and Localiti/. — This t^peciea Is found in liiiiestone lentili'^ 
enclosed in the black s^halesof Division C. 3 a at Germain street, St. John 
(alsi in similar shales of C. 3 b^ on King Street, and elsewhere) occurrinj^ 
together as in Sweden, in great numbers and of all sizes. 

I have not observed the Cape Breton examples to vary from tho abo\ r 
descriptions. In that island the fossil has been found at the localities 
named below. 

Horizon and locality. — At McNeil brook, east of Mira riv< r in Band 
C. S b ; at Gillis Brook, on East Bay and at McLeod lirook, HoiMl.ilp. 
probably in the same assise, though possibly in Assise C. 3 < 

Varieties. PL XVII., figs. 2 a-c, 3 a and h and 1 a .in<l /-. 

Among the forms found at St. John are three which also may be lookei 
for in Cape Breton, viz. : lyncioides, with strong radiatini^ ribs, esperiabv 



217 

in the later larval stages ; cUtypoides, narrow with prominent umho to 
the ventral and deep sulcus to the dorsal valve ; and strophomenaides, 
with flat, smooth valves and long hinge-line. The two first mentioned forms 
are from the Peltura fauna (C. 35), and the lastfi-om the Parabolina Zone 
(C. 3a). 

MOLLUSCA. 
MoDiOLOPSis (?) cf. M. SoLVENSis, Hicks. 

Bull. Nat. Hist. Soc. of N. Brunswick, vol. iv., p. 408. 

Long-ovate, elevated toward the umbo and carrying its fullness towards Modioloijaia 
. , . 1 «. 1 , cf« Solvensis. 

the lower postenor end of the valves. 

The umbo is near the anterior end, and there Ls a small, transversely 
elongated scar just in front of it. 

Sculpture, — The bad condition of the fossils leaves this doubtful for 
most of the surface, but there are faint concentric striations toward the 
lower margin and the posterior end. Only two examples known. 

Size. — Length 4J mm. ; width 2J mm. 

Horizon and locality, — In the fine gray shale of Assise C. 3 c^ at 
McLeod brook, Boisdale, N.S. 

This species resembles that above cited of Hicks, but lacks the strong 
ridge extending backward from the umbo. It is also only half of its 
length. 

BELLEROPHON, Montf, 
Brllerophon insul.«. pi. XVIII, fig. 3. 

Bull. Nat. Hist., Soc., of N. Brunswick, p. 408, pi. xviii, fig. 3. 

A small thin species, having about three whorls, of which the outer is Bellerophon 
enlarged and more than twice the height of the others ; it is emarginate in«"l»«- 
on the ventral side, and shows no keel ; it has from two to three concen- 
tric growth ridges in the outer half of the last whorl. 

Sculpture. — The outer whorl shows a very fine concentric st nation, 
visible only with a strong lens. 

Size. — Height across tho whorls, 7 mm. ; width across the shell from 
the emargination of the aperture at the ventral side, to the dorsum oppo- 
site, 4 mm. ; width across the aperture from ventral to dorsal, 4 J mm. 

Horizon and locality. — In the gray shale of Assise C. 3 c^ at McLeod 
brook, Boisdale, N.S. 

Dr. Henry Hicks' species {B. jRatfisayensis)^ which is about the size of 
this one, may be con-specific with it, but the Welsh specimens are too 




much distorted to be used for satisfactory comparison, and his deecription 

is brief,* 

»d. Pi'of. [W. C. Brfigger Hgures a apeciea (BeUerephon .Vorvegi^nks), from a 

eorreapoading homon in Norway. t It is a little siwallar^ the outer wborl 
expand B more rapidly and ih free for half of its length ; it is not deeply 
notched like our speciea ; though differing in tbe^e respects, it has a 
stritttion similar to the Canadian species^ only in place of being sharply 
curved back at the dorautn, the etriie curve forward in crossing that Uue. 

Bellbrophon BBBToitEHats, PL iviii, 4 a-<l. 

Bull Nat, Hist. SoCp of N. Brunswick, vol, iv, p. 409, pL xviii^ figs, 4 a^ 

fbun Shell of about two or more whorl a, the outer whorl larga and moder* 
'' ataly expanded, OriBce somewhat enUrgiKl and strongly emarginate on 
the dorsal side by a shai'p V-shaped sinus. Sides of the opening strongly 
arched upward between the dorsarl and ^^entral sides. No distinct keel. 

Sculpture. ^The surface is diversified with numerous rounded ridges 4 
concentric to the uintio, with flat spaces between ; there is a sharp, nar- 
row furrow along the crest of each ridge ; tiie ridges near the orifice are 
sharper and more crowded than farther back on the whorl ; here ther 
are about three in the space of ^ mm.| but towards the moiitli about four*! 
The fine sculpturing of the (surface appears to be a minute *^rauuIation. 

Size. — liength from the inner part of the last whorl to the lateral edp;e 
of the lip, 20 ram. Width across the shell from the dorsum to the inner 
part of the last whorl, 12 mm. 

Horizmi and locality. — Fine gray shale of Assise C, 3 c"^ at Mel^od 
brook^ Boisdale, N.S, 

red^ The characters of this shell are obscured by flattening In the sliale. The 

umbo appears to be exoentric, and it resembles B. UCCertiy Bergeron, of 
the Lower Ordovician of the Montagne Noire in Southern France,! but 
has fewer whorls. Similarly to that species, the ridges on the shell are 
more distant from each other on the upper part of the mjiin whorl than 
towards the aperture. I could not detect any ilatteiied lidge alon^ tlie 
keel of the dorsum. 

This shell is distinct from B. arfonensis, Salter, by the sharp ani^^ula- 
tion at the dorsalline, andthestrije that cross it are an^uhited, not arelied. 
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* Quart. Jour. Geol. Soc., London, vol. xxix, No. 113, \^. .'»(». {>]. iii. tn^ ;:<' :;j 
t Memoir cited, p. 5.3, pi. x, figs. 15, 15«, 15/y. 

:J:Etude jfeologique du Massif Ancien situ^* an sud du riat< ;tu ('.r.i.:. ), I", 
Paris, 1889, p. 343, pi. iv, figs. 10 and 11. 
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BbLLBROPHON SBMI8CULPTU8. PI. XVIII, fig. 5. 

Bull. Nat. Hist. Soc. of N. Brunswick, vol. iv, p. 410, pi. zviii, fig. 5. 

Only the last whorl khown. This is free from the inner part of the Bellerophon 
coil. The proximal part is smooth with faint concentric undulations of 
growth. 

The lines of growth arch backward toward both ventral and dorsal 
side, and at the dorsum there is an elevated flattened keel, separated from 
the lateral slopes bv a slight furrow ; the strise that run backwards to 
this keel traverse it at right angles. 

Sculpture. — The outer two-thirds of the whorl is marked by sharp- 
edged, concentric ridges of growth ; at first there are about four in the 
space of a millimetre, then they become more distant with flattened spaces 
between, and toward the orifice of the shell there are about two ridges in 
the same space. Between the ridges, and on the smooth part of the 
whorl, the surface of the shell is minutely granulated. 

Siz^.. — Only one example is known, which is 7 mm. across from the 
back of the whorl to the mouth, and G mm. across from the ventral side 
of the mouth to the dorsal keel. 

Horizon and locality . — In fine gray shale of Assise C. 3 c*-* at McLeod 
brook, Boisdale, N.S. 

This species resembles B. hippopus, Salter, of the Arenig horizon in Comiiared. 
Wales. It differs in its smaller size and in the very regular ridges of 
growth, there being no alteration of weak and strong ridges. From B, 
arfonenaisy of the same author, it diflers in the raised keel in place of a 
depressed band along the dorsum. 

OSTRACODA. 

Beyriciiia triceps, n. sp. Plate xvi, figs. 4 a toe. 

Form sub-semicircular, about one-third longer than wide. Hinge line Beyrichia 
straight, nearly the length of the valve ; valve somewhat oblique, the "^J** 
anterior marginal slope being straightened, posterior cardinal slope short, 
anterior wanting ; valve slightly pointed at the ventral edge. Surface 
raised in three tubercles toward the hinge line ; of these the anterior 
becomes a high narrow ridge, close to the anterior margin, and about 
half as long as the width of the valve ; it is hii^hest in the middle of its 
length, where it is crowned by a small (ocular ?) tubercle ; one example 
shows several colored spots (in place of one, which is usual) on the mould, 
along this ridge. There is a narrow marginal fold around the edge of 
the valve, except at the hinge. 
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JSculpture^^The turf ace of the test is coarseljr graoiilar, but smoother 
toward tbe Bummit of the ridges and toward the hinge. 

Size. — LeQgth 2 mm. ; width II mm. ; depth about A mm. for each 

M&riison and locfdUy. — The cal'^iferous gray flags of Band C ^ h, iX 
McLean brook^ near Mira River, N. 8. Common. 

This sp^^ciea is & Uak between Beyriohona and Bey rich ia ; thd genend 
form and moulding of the shell is similar to that of Beyrichona, but th© 
abarp, high ridge at the anterior eod is different from any ipecies of th^t 
l^enus. 

It differs from Be^richia rmna, Bri>gg. of the *Ceratopyg© lim^tone 
(Temadoc horizon ), in its larger sl^e, broader valves, and in having a 
higher ocular ridge. From B. costuta^ Llnrs. of the Beyrichia lime- 
stone (Ordovician)t in its greater width and sharp high ridge near the 
anterior margin, From j8, pnV/w^^a of the Protole mis Fauna* it differs 
In its smaller sise and greater width and in having more prominent lobes. 
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TRILOBITA. 

Agnoatus TRisECTUs, Salt, mut POBTEPUNCTUH. PL XVir,,fig8. 8tJ-C, 

ButL Nat. Hist. tSoc. of N, Brunswick vol. iv. p. 278, pi. v. figs Sa^. 

Apimiun Thi& form grows to a iai'ger size than the type a^ figured by TuUberg. 

jicHiepunctiw **^*^ differs in several respects. The reticulation on the head shield does 
not show a net-work near tbe glabella, but detached irrej];iilar furnjws : 
opposite the posterior half of the glabella the ornumentatiiin h soarcelv 
more than small, sparse, irregular pitta. The posterior end of the iL^laltella 
is wider than that of the European form, and thert' are lateral loike^ 
near the front of the main lobe. 

In the pygidium there are also differences ; the sculpturing of the side 
lobes is scarcely more than shallow, open pits, faintly visible, and there 
is a small tubercle at the end of the rachis, which overhangs tlie rachial 
furrow. Examples of the pygidium showing the inner surface, have as 
many as nine paired pits along the inner furrow of the p steiioi lobe (»f 
the rachis, showing that that lobe is composed of uumorous somite-. 

Size. — The shields of this mutation of A. trisfctus attiiin .> len^tli of .^ 
mm. 



*Die Silurisch. Etagen, 2 und 3, p. 55, tab. xii. tig V\ 

+ Kongl. Svensk vetenskaj^sakad. Handl. Ixl. 8 no. 2, |>. so, tall., (iv- 

t Trans. Roy. Soc. Can., 2 ser., vol. iv, sec. iv. p. \\\?>, pi. i, fii^s. -2 <t 
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Horizon and locality. — In bituminous limestone bed of the Band C. 36, 
at Mc Adam nhore, Escasonie, Cape Breton. 

A singular condition of preservation of the test of this species is the 
rarity of remains of the thorax. Among two dozen heads and three dozen 
tails of this species, only one joint of the thorax was observed. 

Larval characters, — The reticulation or furrowing of the cheeks, which Larval 
is 80 obvious a character of adult head-shields, becomes less and less pro- ^ ^^^^ "** 
nounc d in the small heads, and disappear in minute ones. Faint furrows 
are impressed at the sides of the main lobe of the glabella, opposite the 
median tubercle, showing a somite here to which this tubercle belongs ; 
the examples are l^mm. long, in which this is apparent. 

A pygidium ^ mm. long, shows a comparatively short rachis of two 
segments of which the anterior is dominated by a low ridge-like tubercle; 
no true anterior lobe, such as is found in adult shields, can be detected 
at this stage. The posterior lobe, by faint tubercles at the sides is shown 
to be composed of at least two somites, yet the trisected condition of the 
rachis is already apparent. 

Mut. GERM ANUS. 

Bull. Nat. Hist. Soc. of N. Brunswick vol. iv. p. 279. 

This interesting form has many points of resemblance to A, trisecttus^ Mutation 
and is of nearly the same size, but yet is not trisected on the posterior f^^""^""**- 
lobe of the rachis of the pygidium. This form and mut. ponepunctus 
sometimes occur scattered over the same surface of rock, but more fre- 
quently are distributed on different surfaces. The smoothness of the slopes 
of the shields and the absence of trisection in the posterior lobe might 
lead one to think it a different species from mut. ponepunctus and from 
A, trisectus^ type, but the tuben^le at the end of the rachis of the pygidi- 
um, peculiar so far as the author knows to the Cape Breton forms, leads 
one to think they belong to one species. 

Horizon and locality. — In Band (C. 36) at Escasonie shore, East bay, 
N.S. 

Since writing the above I have received a letter from Prof. J. E. Marr, Comijared 
of St. John's College, Cambridge, who has had the examples of A, trisec- ^^ ^*** 
tu8, in the Woodwardian Museum examined, and also those of the Geolo- 
gical Museum in Jermyn street, London ; on none of these is there any 
trace of a tubercle at the extremity of the mid- lobe of the pygidinm. 
This indicates a closer relationship between the two Canadian forms than 
is borne by either of them to th»5 type, tliough the apparent difference 
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seemi to be greater ; it appears tiUo to show tbat the AmericaD mutatiooM 
arose indflpondently of tlie typical forma, from the Loogifront phylum. 
The ifldication is eimilar to that given by the development oi Ancniocarc 
nit^tLotoideji from the Glenoid phylum, *. ^., & tendency to the independent 
development of similar forms at particiaJar stages in geological history.* 

The dififerencee of mut. gfnnaiius from A. truectun-pomjnineiu^^ are 
the following. The head -shield is more strongly arched, atiffer and 
smoother; the pygidium is not trisected on the poiaterior lobe of the rachia, 
thought faint furrows may sonietimea be traced on one side or the other* 
It differd from tie European type of (rhtectfiii^ in that the median lobe tra- 
verses the middle part of the two anterior segments, thus interrupting 
the dividing furrow between iheee segmeuie, and it differs also in itti 
smooth, atiff shieldi^. H 

This mutation shows a conaiderable resvmblarjce to A. princ^pjt^ Salt* f 
But Halter is emphatic in stating that there are no marginal spine { never- 
theless! two of these figures show guch spines, ( perhap;^ there are two 
speeies included under A. prineeps). The figure of Salter's species whitli 
comes nearest ours is 16 of plate 5, but in that the tubercle on the gla- 
bella i"- reprei^ented as elongated and i-esting on the middle of the m^iin 
lobe^ while in the Cape Breton form it belongs entirely ttn the tinterior 
segment or somite of the main lobe. 



AoNOsTUS, cf. OYCLOPYOK, TuUberg. 



J 



of. Affn&$ius cydopjige^ TuUb* Sverig. Oeol, Under^ai'ik, Ser. C. No 42, p^ 

36, table ii, fig, 15c. ^ 

A single pygidium that corresponds to Tu 11 berg's figure cf thia species 
was found in association with the other n ilobites of the Peltura Fnuna 
at Escasonie. The posterior lobe of the rachia m quite obliterated, not 
even showing the little grooves on each side of the front of this lobe, 
shown in Tullberg's figure. 

Size. — The example is small, not more than two-thirds of the Ieni,4h 
of the typical form. 

Horizon and locality. — In a thin limestone of Band C 3/> at Escasonif 
shore East bay, N.S. 



* See. Trans. Roy. Soc. Can. vol. iv, sec. iv, pp. 140-148. 

t Meni. Geol. Surv. G. Britain Jvol. iii, p. 488, pi. 4 fiyrs 2 and llrr, 
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Agnostus, cf. var. declivis. 

of. Agno8tu8 AcadicuSf var. declivis. Trails. Roy. 

»Soc. Can. vol. iii, sec. iv, p. 70, pi. vii, figs. 6 a and b, 

A small species of the Limbatus section of the genus Aguostus, occurs AifnoHtus cf. 
at the Peltura locality on McNeil brook. It is too imperfectly preservetl ^©clivis. 
for exact determination, but it carries this type of Agnostus into the 
Upper Cambrian as A. hisecius does the B. concinnvs type. 

Occurring in dark grey shale with Peltura scarabeoidesy Ctn^wpyge 
(lobata ?) and Agnoatus (trisectus ?) McNeil brook, Mira river in Band 
C. U. 

PARABOLINA, Salt. 

Parabolina Dawsoni. pi. XVII, figs. Ca-/. 

Bull. Nat. Hist. Soc. of N. Brunswick., vol. iv, p. 282, pi. v, figs. ^a-f. 

The middle piece of the hecLd-shield is sub- trapezoidal in form, is strongly i>„-aboliiiii 
arche I in front, where there is a narrow but prominent marginal fold, Dawnoni. 
and has triangular projecting posterior angles. The glaljella is oylindro- 
conical in outline, and is a^^ broad as its length and half of the width of 
the occipital ring ; it is as broad opposite the first furrow as at the occi- 
pital rng, and thence narrows more rapidly to the front, which is strongly 
arched ; the front margin is correspondingly arched, and the intervening 
area of the fixed cheek is therefore of nearly even breadth around the 
front of the glabella ; the width of this area on the median line is two- 
ninths of the length of the glabella. The glabella is marked by three 
pairs of furrows, nf»arly equidistant, and having the inner extremities 
turned backwaixl ; the inner half of the posterior furrow is more evenly 
impressed, and the anterior furrow is more distinct in the outer half, 
which is at the anterior corner of the glabella. The occipital ring is of 
nearly even breath, has a tubercle on the axial line, nnd has a triangular 
lobe at eAch end on the anterior side, due to a faint furrow that crosses 
the ring diagonally. The fixed cheek is triangular, and at the front of the 
eyelobe as wide only as two-thirds of the space between the glabellar fur- 
rows ; the eyelol>e is opposite the space between the second and third 
furrow of the glabella, aud tfiere is a short ocular fillet extending diago- 
nally out to it from the anterior corner of the glabella. The posterior 
marginal furrow and fold are distinctly marked. 

The movable ciceek is more strongly arched in front than behind, and Description i>f 
like the middle piece of the head-shield, has a sharp, narrow marginal fold ; ^^^ \^^^^- 
the area of the cheek is somewhat wider in front than behind, and the 
proportion in length of the three cords of the facial suture is 1, 1, 2^. 
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There is a narrow, sharp genuJ spine, of unknowu length, projecting bank- 

vraitl fram the outer angle of the cheek. 

The thifnix has narrow rings with narrow pleurf^, having sharp back- 
ward-curved points. Thi' thoracic rings have triangular lohea at the 
outer ends and a median tubeicle, like the occipital ring. The pleurw 
have a sharp, oblique furrow, extending to the geniculatioD. 

A hypostome supposed to belong to this species has a large, oval anterior 
lobe, narrower behind ; an upturned margin borders it at the sidefi, hut 
at the back is broken awa^, 

Th# pyqidinm has two well marked rings to the rachis, each sur- 
mounted by a tubercle, and a pofiterior lobe which is obscurely divided 
into two somites. The side lobes have two faintly marked ribs with 
diagonal grooves, and t]»e borders of the dde lobes are flattened. A 
small backward, outward projecting spine is placed at the anterior comer, 
on each side. 

Sctdpiure. — The area in front of the glabella is ornamented with 
forking and anas torn n&ing raised Hnes^ radiating toward the anterior 
margin* The glabella appears smooth ^ but under a strong lens is ^eea to 
be minutely punctate, or even obscurely reticulate with raised lines. The 
movable cheek, like the area in front of the glabella, is ornamented with 
disttnot raised lines, giving a reticulate surface ; toward the marginal 
fold these lines are forked and directed outward:^. 

The reticulation of raised lines is more distinct on the interior than on 
the exterior surface of the test. A airoilar but faint retivul^itioo i^ visible 
on the front half of the fixed check. The surface of the ghiJbella, seeming 
smooth to the naked eye, when viewed with a iens appears to the ftiintly 
marked with scattered pits or depressions. The front ^and hiteral marginal 
fold of the head-Khieldj when viewed with a strong leui?, is seen to be 
minutely striate lengthwise of the fold. 

iSize, — The head-shieid hgured is not; the luii size or this species, lor 
some pleurae sho.v that it grows to a size one quarter longer. 

Horizon and locality. — In limestone of Band C. 3/^ at Escasonie shore, 
East bay. N.S. 

This species is closely allied to P. acanthnra, Aiiir., tVom w hiclj it 
dififers in the following respects: The area in front <>f ilic lIlI «^llu is 
wider and more strongly arched, and the fixed ch ^ek is hkmo ]M>)ntr(i nt 
the posterior outer angle. In the free cheek theiini i- moir stionulv 
arched in front, and has less width behind. The joints of i h< thorax 



* Paliecmtol. Scand., \k 49, pi. xxvi, i\^. i>. Also Om Acerucan 
Stockholm, 1898, p. 239' tafl. 12, fi^s. \a and 4a. 
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have tubercles, or, in some cases, spines on the rings. The pygidium has 
a median tubercle on each of the first two joints, and the marginal spines, 
of which only one pair is known, are directed outward rather than back- 
ward. In other respects the two species, in so far as comparisons can 
be made with the imperfect material obtained, are much alike. 

This species is distinguished from Protopdtura acanthura^ var. tetra- 
carUhwra^* by the broad area in front of the glabella, and by its broader 
pygidium with fewer joints. From Pcuraholina heres, var. latOff it 
differs in the arched anterior border fold, and narrow fixed cheek. From 
P. here'*, as depicted by Brogger, it differs in its shorter pygidium of 
fewer joints.^ From P, acanthura, as figured by the same author, in 
its more quadrate glabella, and in the tubercles on the rings of the rachis 
of the pygidium.§ From P. heres, as shown by Moberg and Moller, in 
the absen:^e of strong reticulation on the surface of the fixed cheek, and 
the fewer joints in the pygidium. || From P. accmthura, as figured by 
these authors, in the arched front of the head-shield, and in the presence 
of tubercles on the rachis of the pygidium.** 

From Parabolinella Plcmtii, Salter, as figured by F. R. C. Reed, it 
differs in its arched front margin, broader glabella, differing glabellar 
furrows, and in possessing pygidial spines. ft 

If it were not for the pair of marginal spines at the front corner of 
the pygidium, this species, from the flattened side lobes of the pygidium 
and other features, would fall under Brogger's sub-genus Parabolinella. ||. 

Parabolinella? quadrata, PI. XVIII, fig. 7. 

Bull. Nat. Hist. Soc. of New BruDswick, voL iv, p. 411, pi. x\-iii, fig. 7. 
Middle piece of the head shield subtrapezoidal in outline. Anterior Paraboli- 
marginal fold narrow ; width of the front area of the cheek, one-fourth drate. *^^ 
of the length of the glabella. Glabella quadrate in front, and as wide 
there as its length, but considerably narrower at the posterior furrow. 
Posterior and second furrow directed backward, and deeply impressed in 
the outer third, but not reaching the margin of the glabella. Eyelobe 
slightly elevated, extending opposite the two anterior furrows of the gla- 



* Trans. Roy. Soc Can., vol. ix, sec. iv, p. 53, pi. xiii, figs. 8a-c. 

fTrans. Roy. Soc. Can., vol. ix,.p. 51, pi. xiii, figs. 6a-/. 

t Die Silurish. Etagen 2 und 3, p. 101, tab. i. fig. 13d. 

§ Idem, p. I(i6, tab. 14, 14r. 

i: Om. Acerocarezonen, Stockholm, 1808, p. 267, tafl. 12, figs. 8a, 11a. 

•• Idem, p. 259, tafl. 12, figs, la and 4a. 

ft Geol. Mag. New ser. dec. iv, vol. vii, p. 3C3, fig. 1. 

Xt Ibid new ser. dec. iv, vol. iii, p. 303. 

15 — C B. 



bella ; ocular fillet broad and indistinct. Fixed cheek tnangularj aboiit 
OS wide behind as the length of the dorsal eutu re behind theejelabe- The 
postenor marginal furrow is faintly marked. The dorsal suture arches 
outward in front of the eyelobe^ and behind it goes direct backward and 
outward to the posterior margin, and in that part k nearly half aa long 
ogam as the cord of the eyelobe and anterior part of the suture together, 

The pleura? are long and narrow^ and have a sharp, deep furrow, which 
18 nearest the posterior margin ; they are flharply bent, and pointed at 
the ends. The ring is pushed up in the middle into a pseudo-tubercle, 
such as is common on the occipital ring of species of this genus. 

Sculpture.- — A row of faintly marked tubercle like swellings are found 
along the bottom of the anterior marginal furrow. The middle piece of 
the bead-shield in all its parts appears smooth, except for a minute punc- 
tation. 

Size. — Middle piece of the head-shield ^5 mm. long. It is ^5 mm. wide 
at the anterior and about 40 at the posterior end, 

Horisson ctnd locality. — In gray shale of Aasise C. 5 f ^, at iSIeLeod 
brook, Boisdale, K*S» 

»d This species is near Paraholiiiella limitin of Bro|^ger, It differs in 

its Ignger and more quadrate glabella. The fixed cheek also is longer and 
I the eyelobe less prominent. Apparently also it is a larger species. 

From P. rugosa of the same author it is distingut>hed by its more quad- 
rate glabella and by a different arrangement of the glabeHar furrows. It 
resembles this species in the possession of a comparatively w ide area in 
front of the glabella. The glabella so wide in front (one-seventh wider 
than at the posterior lobe)| recalls that of Cera(opy(j6 forficula^ Harg., of 
a similar horizon in Sweden*^ 



Parabounella (7) of. limitis, Brog. 

linellft The middle piece of the bead-shield of a young individual which, by its 

*^ form, agrees with the figures of this species, given by Professor Brogger,t 

was found in these beds. Only one example was met with. The size of 

the shield is 2^ x 4 + mm. The interior of the shield shows three pairs 

of furrows, a strong ocular fillet, and a well-marked eyelol)e. 



* Die Silureschon Etagen 2 und 3, p. 14, tab. 3, fig. 3. 
t Ibid p. 102, tab. iii, figs. 2 and 4. 
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SPHiGROPHTHALMUS Fletchrri. Plate zvii, figs. lOr-f, 

BulL Nat. Hiflt. Soc of New Brunswick, voL iv, p. 280, pi. v, figs. 7 a-/- 
Greneral outline of the middle 'piece of the head shield^ square, with a Sphseroph- 
large, nearly cylindrical, glabella, which in front overhangs the narrow Fletcheri. 
marginal fold. The glabella has a width two-thirds of the length of the 
glabella and occipital ring together. A strong furrow divides off the 
third of the glabella. The occipital ring is narrower than this lobe of the 
posterior glabella, and bears a tubercle at the middle. 

The fixed cheek is much drawn in behind and then arches downward 
and outward to the posterior margin. The front of the cheek is tumid 
and traversed by an ocular fillet directed diagonally backward. 

To the movable cheek is attached the large globular eye, placed near the 
back of the cheek, the cheek is prolonged outward into a flat spine of 
abnormal size ; this spine is as wide in the front quarter as the 
cheek itself, and curves backward in a regular arch at first, but toward 
the extremity becomes nearly straight. Of the two ribs which traverse 
it, one is an extension of the posterior marginal fold, and the other is a 
prolongation of the elevated middle part of the cheek. The flattened area Parts of this 
on each side of the spine is a special expansion of the anterior and ^ ^ * 
posterior marginal folds, and towards the tip of the spine, narrows more 
rapidly than the area occupied by the ribs ; of the flat areas, the outer 
is hollowed on the upper side, and the inner one somewhat convex on 
that side, especially toward the base of the spine. 

A young hypostome^ imperfect at the front, which may belong to this 
speciea, has a narrow, elevated obconical anterior lobe extending two- 
thirds of its length ; and an encircling, more depressed posterior lobe, 
occupying the rest of the hypostome ; both lobes are convex, and no border 
fold is visible. 

The pygidium of this species is broadly triangular, and has a strong 
obconical rachis of three segments, the third nearly as long as the two 
anterior. These latter have each an obscure lobe at each side. The side 
lobes are narrow triangles, with a tubercle at each anterior outer 
comer. There is a distinct but narrow border fold at the sides and 
posterior end of the pygidium. 

Sculpture, — This is exceedingly minute and appears to consist of very 
fine granulations with a smooth, shining surface on the front lobe of the 
glabella; this part of the glabella shows occasional scattered small 
tubercles. 

15^— c. R. 
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Size. — Length o£ the middle piece of the head shield S mm. widthf 5 
mm. Length of the movahle cheeky 3 mm. ; width, exclusive of the getiai 
spmej 2 J mm. Width of thegeoal spme, 2| mm, ; leagtb, 25 mm, Leagtb 
of the pygidium, 1^ mm* ; width, 2 mm. Length of a young hypostome, 
1^ mm, ; width, 1 mm. 
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Local it j^ and horizon. — Limestone bed in C. 3b at Mc Adam's ahoi 

Escafioniej Cape Breton^ K,S. 

This form is distinguished from the mutation Canadensis of S* alah^, 
found in the upper Cambrian shales at St. John,^ and from the type ol 
that specie^i by its long, flat and very wide, falcate genal spine. It 
agrees nearly with a spine and free cheek figured by Linnarason, but 
not referred to any species. The cheek portion of S* Fl^Ufwri is very 
amall compared with the spine, which is stiffened by the two sharp 
ridges that run along the middle \ these ridges occupy about a third of , 
the width of the spine, the rest being fiat. ^H 

The pygidium of this species differs from that of the type of S. alatus 
as figured by Linnarsson in the possession of narrow side lob^s (about a» 
wide as the marginal fold) ; that aiithor's tignre give^ no side lobes, the 
marginal fold being in contact with the racbis-f ^H 

For numbers, this is the dominant species in the trilobitp bed at ^Ic Adam 
shore^ as will bo seen by the following proportion of forais found on ?ivi} 
square inches of surface of one of the layers. 



Oompftmtive 



8phflerophtha!mu8 Fletcheri ..... ,30 heads. 24 cheekw, 

AgostU3 trisect us, chiefly the mut. ponepuiictus 9 " 1 pi 6 pyg» 

Ctenopyge pecten ,...♦», B " 3 cheeks. 

Peltura scarabeoides , 1 " 4 pU 1 pyg. 

Parabolina Dawsoni * ... I " 



All the heads of Bphserophthalmus were not counted ; several were so 
small that the generic characters were not w«ll shown. 

Sph^rophthalmus alatus, Boeck. 



SphaBroph- 

thalmus 

alatu8. 



1838. Trilohites alatus, Boeck, Qsea. Norveg., p. 143. 
1848. Olenus humilisj Phill. Mem. Geol. Surv., vol. ii., pt. i, p. 55, figs. 
4, 5, 6 and p. 347. 

* Trans. Roy. Soc. Can. vol. xi, sec. iv, p. 107, pi. xvii, figs. llr( .in«l ^. IJ-v nil '-. 
t Geol. forening, i Stockholm Forhand), 1880 No. 60 Bd. No. 4. p. J ti>r. 1 4. 
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1854. Sphcerophihalmus clUUus^ Ang. Pal. Scand., p. 49, t. xxvi, fig. 9. 
1866. Olenua (Sphcerophthalmua) humilis^ Sale, Mem. Geol. Surv. G. 

Brit., vol. iii, p. 302, t. v., fig. 12. 
1880. SpJuBvophthcdmua alcUus, Linrs. Geol. forening i Stockholm For- 

handl, No. 60 ; Bd. v., No. 4, p. 7, t. 1, fig. 6-10. 
1893. S. alatus var. Canadensis, Trans. Roy. Soc. Can., vol. xi., p. 107, 

pi. 17, figs. 11 a and 6. « 

This common and widespread species of the Upper Cambrian has been 
found at two points in the eastern provinces of Canada, viz., at St. John, 
N.B., and at McNeill brook, near the Mira river in Cape Breton. It is 
found both in the dark gray slates at the latter locality and in some of 
the thin limestone bands found in these slates. 

The Cape Breton material is not sufficient to determine whether the 
variety is represented there, or the original form. 

CTENOPYGE, Linrs. 1880. 
Ctbnopyqe pecten, Salter. PI. XVII., Figs. 5 a and 6. 

1864. Olentis (SpIuerophthalmiLs) pecten. Salt. Mem. Geol. Surv. G. Ctenopyge 
Brit., Dec. xi., p. 9, t. viii., fig. 11, 13. P^'^'*' 

1866. Olentts (SphcerophthalmiLs) ^flagilli/er, Salt. Mem. Geol. Surv. G. 
Brit , vol. iii, p. 301, t. 5, figs. 3, 9. 

1866. Olenns (Sphceropluliolmus) alatus, Salt. Loc. cit., p. 302, t. 4., 
fig. 3, 3a. 

1891. Ctenopyge pecten, Trans. Roy. Soc. Can., vol. ix., p. 58. 

This species, which was only doubtfully recognized by fragments in the 
limestone lintels of the black slates of Div. C. 36, at King street, St. 
Joho, is clearly present in the corresponding assise in Cape Breton. The 
peculiar herring-bone-like rachis of its broad pygidium is frequently met 
with among other fossils of this horizon on the Escasonie shore. Linnar- 
sson asserts that the segment of the side lobes in this pygidium are quite 
free from each other, and are entirely analagous to the pleurae of the 
thorax ; yet the rachis must be strongly cemented, for it is a part not 
infrequently met with when no other portion of the pygidium can be 
recognized. This, we may assume, is owing to the fact that the almost 
free lateral segments have, owing to their slendemess, been broken off. 
A rough copy of Linnarsson's beautiful figure is reproduced on one of the 
plates with article PI. xvii., fig. 5 h. 

This species is quite abundantly mingled with Sphosropluhalrnus Fletclieri Ckxmrs with 

on surfaces of the bituminous limestone at the Escasonie shore. Most of P^^^^i^Ef 

species. 
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the full grown examples agree with Salter's indication of the size, but 
occasional larger head shields are found, that do not appear to differ essen- 
tially from the type ; these have a middle piece to the head shield that 
is 3 X 6 mm. measured at the axial line, but 3x7 mm. at the longest part 
of the fixed cheek. 

All the pygidia seem to have been broken up, and, are rare compared 
with the head shields ; three or four examples of the comb-like rachial 
part of the tail shield were seen. 

The young (or a small variety) differ considerably from the larger ones 
in the form of the glabella ; this part is proportionately shorter (which 
for a larval condition is unusual) and the front lobe is rounder and more 
prominent. 

Horizon and locaHty, — The limestone layers in the bottom of Band 
C. 36. at Escasonie shore, East bay N.S. 

PELTURA SCARABEOIDES, Wahlcnb. 

1821 Entomostracites scarabeoides, Wahlenb. Petrif. Tell. Suec. p. 41 

t. i fig. 4. 

1822 Paradoacides scarabeoideSt Brongn. Hist. nat. des crust, foss. p. 34 

t. iii fig. 5. 
1827 OleniLS scarabeoides, Dalm. K. Vet. Akad. Handl lcS2G, p. 72. 
1840 Peltoura scarabeoidea, Milne-Edw. Hist. nat. des crust, torn, iii, p. 

344. 
1847 Petura acarabeoides^ Corda, Monog. der Bohmisch. Trilobit. p. 127, 

t. vi, fig. 68. 
1866 Olenvs scarabeoideSy^dXt, Mem. Geol. Surv. (i. Brit. vol. iii, p. :»01, 

t. 15, figs. 2-5. 
1886 Peltura scarabeoides, Wahl., Trans. Roy. Soc. Can., vol. iv, p. 147 : 

vol. viii, p. 1 26 ; vol. ix, p. 53. 

This characteristic species is that by which tin* presonor of CaniLi iiii 
rocks was first recognized in Cape Breton. It ocnirs at McXr'ill 'fi:o k. 
east of Mira river and also at the Escasonie sh()^^ in both cas^^ markii-.L' 
the presence of the Assise C. 3 b. of the St. John terranc 

Triaktiirus Bi:lli, PI. XVIII, fii;. .^. 
lUill. Nat. Hist. Soc. of New lirnn^wick, vol. iv, p. HL*. j.l. w ri. i ., -. 

Only the middle piece of the head-shield is known: tin- • u ;. . 
rate, with narrow cheeks and anterior niar<dn. 
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There are traces of a very narrow anterior marginal fold, and behind 
it a narrow convex anterior area of the cheeks. The gMella is quadrate, 
rounded in front, and bears three pairs of furrows, which are progres- 
sively less bent backward from the back to the front pair, though the 
two posterior pairs are already parallel ; the anterior pair are quite faint, 
and more strongly arched than the others. The glabella is somewhat 
keeled along the axial line. The fixed cJieek is long and quite narrow, and 
is separated from the front area by a shallow furrow ; at the eyelobe it 
is about one-third of the width of the glabella, and at the back about one- 
half. The eyelobe is long, narrow and obscure. The posterior marginal 
fold is narrow but prominent. The occipital ring is bent forward at the 
ends, and has a tubercle on the axial line. 

Sculpture. — This species has a smooth test, but under a small lens 
shows a somewhat uneven surface. 

Size. — Only one example known ; in this the middle piece of the head 
is 6 mm. long and 10 mm. wide at the back. Scarce. 

Horizon andlodality. — Fine gray shale of Assise C 3 c^ at McLeod 
brook, Boisdale, N. S. 

This species is clearly distinct from T. Beckii, Green, by its narrower Compared 
cheek and wider space between the sutures in front. It resembles more rl!5;^'^^'^ 
closely T, Angelini^ Linrs, but it differs from the type of that species as 
figured by Liunarrsson in the wider frontal area of the cheeks and its 
convex front margin ; also in possessing three pairs of furrows, (fee. 
From the Norwegian form, referred to this species by Brdgger, it differs 
in its narrower glabella, rounded front, and in having three pairs of 
furrows, though the third one is faint ; the anterior area of the fixed 
cheek is wider, and is separated from the rest of that cheek by a shallow 
furrow ; it is, however, nearer this form than to any other known to me. 

Billings does not describe T, Fischeri^ except by contrast with other 
species (Upper Ordovician chiefly), but from his figure of that species, the 
Cape Breton form differs in the posterior marginal fold, which is not 
turned forward, like 2\ Fiacheri. It also differs from that species in hav- 
ing an anterior buccal area and in the absence of pits on the front of the 
glabella.* 

I refer this species to Triarthrus rather than Parabolinella because of 
the narrow fixed cheeks, the long, backward turned eyelobes and the 
regular, straight furrows on the glabella. 



* PalfiBoz. FoMils, vol. 1, p. 291, fig. 280. 




ANO£LOfA 

BiiH. N&l Hut. Soc. of N. Bnnulc., 

While we have no adult of this genus from the Tremadac of Cupe 
Breton, there is a jouog larval shield which seems to agree reasonably 
wdl with the oharactei^ of this geous by its suture and general outliJie. 
Only the head sbiald has been preserved. This is narrow, m are all its 
parts. The eyelobea are curved and linear^ starting from near the front 
of the glabella in a heavy ocular fillet, the eyelobea are placed about the 
middle of the cheek. The movable cheeks have extended spines, and are 
cut off in front by the curving sutura The glabella is ridged along the 
tniddle^ and has traces of three pairs of faintly mark^ furrows. The 
occipital ring is narrow and weak, 

Scitiptur^, — The surface appears smooth. 

Size. — Length of I his larval headahield, 5 mm. (or to the end of th<* 
apmes B mm.) ; width, 7 mm. 

Htmton and liKuHi^. — f Jray shald of As&ise C 3 e 2 at McLeod brook, 
Escasonie, N, H. 



ASAPH ELLUS C^laway. 
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of. Aiaphus ffomjrayij Salt, Hdm. OeoL Surv* G.B„ vol iii, [*. 51 1 
pi viiijfigs. 1M4, ISeS, 

Bull* Nat. Hint. Soc. o( Nnw BrtiTMwidkH, vci], iv.^ p. 41*i jiL xvui„ lie-s. lOa r. 
lup Salter's description of Asapfielius Homfrayi is as followa : 

' **AB»phua (Isotelua) long-oval, gently convex, having' the heatl su^>- 

1 angulate in front, and having short [genal] spines. Facial nutui'e within 

the margin. Eyus subniedian [near the mid-length of tKi* shield], small 

Pygidial axia long, somewhat prominent at the apex. It is three inchesu 

long and one and a half broad.'' 

The addition to this description in Salter's trilobiie^ is as follows : 
ion of "The head is more than a third of the whole length, and longer than 
the thorax, which in its turn, is longer''' than the caudal shield. Tiic 
head is semi-oval, rather pointed in front, and has 7v /•// sltort po^t^ rior 
spines; it is broadly depressed around the margin. The glalxllar por 
tion is scarcely marked out; the eyes are placed nearly halt way up thr 
head; they are small (two lines long), the facial .sutures < urvin- out 
boldly beneath them, and cutting the posterior margin nioit' than \\i\\i 
way out from the axis. 

Above the eye they form a narrow ogive, and nearly foll.tw the ii.eii 
margin. On the underside of the head the vertical furrow on tht- ej»i^ 

*The itaHc8 are inserted to mark the points of difference from th< ("jinaiiaii m i r\ . 
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tome shows distinctly through the cost. The labrum [hypostomej is im- 
perfect, but exhibits a strong marginal groove, and two small lateral 
farrows. 

The body rings have the axis as broad as the sides, and moderately 
convex. The pleurae are flat as far as the fulcrum, truncate at their ends, 
and have but a slight groove, which reaches two-thirds of the length. 
The fulcrum is at one-third in front, and less than half way out in the 
middle pleurae. 

The caudal axis extends three-fourths down the smooth tail, very in- 
distinctly marked above, but in some specimens crossed by several faint 
rings, and is always prominent at the tip." 

The Cape Breton form, by its hypostome, it is cleajly within Calla- Other jwintH 
way's genus asaphellus. Allowing for the distortion of the type species, Canadian 
figured by Salter, it is quite as large. variety diflfew. 

Certain features, not mentioned by Salter, are characteristic of the 
Cape Breton form. The glabella is somewhat ridged along the axial 
line, and its margins more distinct. About one-fifth of the length of 
the head shield from the back there is a slight but distant prominence 
(scarcely a tubercle) on the axial line ; a fairly marked tubercle is also 
found on the median line of the axis of the pygidium, at the back of the 
first ring, and faint traces of similar prominences on succeeding rings. 

The genal spines are not as short as Salter's description indicates for 
the Welsh form for the points are opposite the fourth segment of the 
thorax ; the length of the movable cheek and spine behind the facial 
suture, is just equa} in length to the part of the latter behind the eye- 
lobe. 

The eyelobes are variable in position ; in the type figured they are just 
half way between the front and back of the shield ; in examples of the 
narrow form they are, proportionately, further back ; and in both forms 
the width of the middle piece in front is considerably less than at the 
eyelobes. 

In the broad form, the headshield, thorax and pygidium are each of 
about equal length ; others have the pygidium shorter than the thorax 
by the width of one joint In the narrow form examples occur in which 
the pygidium is longer than the thorax. The pygidium has more numer- 
ous somites than A, Homfrayi as figured by Salter.* From A. affinia 
McCoy (ibid) it differs in having the middle piece narrower in front, and 
the glabella and axis of the pygidium more markedly elevated. 

Young individuals have the pygidium proportionately shorterand wider; 
one of about 15 mm. in length has a pygidium equal in length to only six 
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rings of the thorax. The thoracic ring is narrow, for one is equal in length 
to the breadth of five rings. 

Hypostome. 

This for A, Homfrayi seems very imperfectly known. A good example 
of the Cape Breton variety has the following characters : 

^>me of Hypostome 16 x 17 mm. main lobe 11 x 11. No anterior wing or dou- 
^^^* bleur attachment was observed. 

Nearly circular, though wider towards the back than the front. It 
has a moderately arched oval body^ with a broad convex border, wider 
towards the back. The main body of the hypostome is divided by a pair 
of diagonal furrows that impress each outward third about two-thirds 
from the front. Immediately behind these furrows are the maculae- sharp, 
narrow ridges, raised above the general level of the hypostome ; no occu- 
lar facets are visible, but there are several small, obscure pits along the 
ridge. Were the hypostome in place beneath the glabella, the macula 
would be opposite the eyelobe of the cephalic shield, but nearer the 
axialine of the body. The furrow within the border is depressed at 
the back and bordered by a narrow upturned flange, but there is no 
emargination, nor does the border project backward in a pair of forks. 
The hypostome is highest in the middle of the main lobe, and the convex 
border is bent down in the middle, where it is broadest. 

Development during growth. Youug, 2x1^ mm. 

pment This larval form is interesting as a connecting link between several 
*^""^ genera of the A8aphida3. It may be said to antedate the development of 
the generic characters. At this stage the carapace had no flattened 
borders, and the head shield especially was stroni^dy bent (iown in front 
and at the sides. The back of the glabella is very distinctly marked 
out, and here the head-shield is strongly trilobed. About the middle 
of the glabella, on the inside of the shield a tlarin<( ridire, that ;ippt';iis to 
be the back part of the eyelobe, runs out on each side from the ^^labella, 
and fades away on the surface of the test. At this si;il:o no mo \ «■;)": )](> 
cheek had been detached, but the genal corner of th- <hi('I<i i- -onu \\\\.\\ 
extended into a short point. There are indications of seveiul - Miiiie, in 
the head shield ; ilrst the neck rin^ anvd posterior maiiririHl Lil;, ilun .i 
pair of somites indicated by incipient furr<ivvs on ^\w sides ..i li.c -'i 
bella, then tlie ocular segment. 

The thorax, at this stage, possessed two joints, with rouiide.I !i';_- :\\w 
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In the pygidium, the neopygidium and protopygidium'^ are distinct ; 
the former has three rings as strongly marked off as those of the thorax, 
the protopygidium has the same number of obscure somites. 

In this larval form, which in development is close to the unsegmented 
larva, the outline of the headshield distinctly recalls the adult in Illtenus 
and DysplanuB, but the strongly segmented pygidium has an even more 
generalized meaning. 

Young 6x5 mm. 

This moult already possesses many features of the adult 

The flattened borders are obvious on both shields, and the headshield is ^ ]f^^j. i^oult. 
broken up into the three principal pieces. The movable cheeks have 
heavy genal spines, and the course of the suture is functionally that of 
the adult. The slipping of the cheeks in this example has obscured the 
eyelobe, which, however, appears to be not far from the glabella. Tiie 
glabella, though slightly marked elsewhere, is marked off in front by a 
slope to the flattened margin. 

The thorax now has five joints, and the pleurfe has grooves and facets 
like the adult. 

The pygidium has about the same number of segments as in the younger 
shield, but those of the neopygidium are less prominent than in the 
younger moult ; they are, however, still discernable on the sidelobes, as 
well as on the rachis. In this, while not agreeing with the genus Asa- 
phellus, they recall many others of the Asaphidse. 

Size. — Length of the whole carapace of the adult, 73 mm.. Length 
of cephalic shield, 26 mm. ; of thorax, 21 mm. ; of pygidim, 26 mm* 
Width of cephalic shield, 50 mm. ; of thorax, 43-45 mm. ; of pygidium^ 
45 mm. 

Horizon and locality, — In fine gray shale of Assise C. 3 c* at McLeod 
brook, Boisdale, N.S. 

Note on the Young op Asaphellus Homprayi. 

Since writing the above in regard to the young of Asaphellus flomfrayi Young of this 
the writer has consulted Dr. Callaway's article on the fauna of the Shinton S^o^hryT 
Shales, J and was at once struck with the resemblance between the ^.^l**®"*^* °^ 
youngest form here described, and Conophrys Salopiensis, and it is clear 
that the latter is a later stage or development of the former. 

* Mouoffraph Britigh Trilobite», p. 165, pi. 24, figs. 6-12. 
t Quart. Jour. Geol. Soc. London, vol. xxxiii, p. 662. 

• Trans. Roy. Soc. Can. 2me. Ser., vol. iv, sec. iv, p. 145, lines 26, 27. 
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There is no question that in the Canadian form three rings, of the five 
that are strongly marked, are still a part of the p^'gidinm ; but if they 
were free rings there would be a remarkably close assimilation to Cono- 
phrys, the difference being only in the greater number of rings in the 
thorax of this genus. Looked upon as a developmental stage of Asa- 
phellus this difference is to be expected, as our form is smaller than 
Conophrya Scdopiensia, 

The differences in the headshield are also of a kind that naturally follow 
from the two being different stages of development. Dr. Callaway shows 
the front iobe of the glabella as much more distinct than that of the 
Canadian form, though he speaks of it as being ** hardly distinguishable 
from the front of the head;" in the Canadian form this lobe is barely 
discernable, except at the sides of the glabella. Again he speaks of the 
neck furrow being "deep," whereas in the Canadian form it cannot be 
discerned, and the lateral furrows are fainter and more embryo-like. 
Conophrya ScUopienaia therefore may very well stand as a developmental 
stage of A. Hom.fray% somewhat more advanced than the youngest form 
ascribed to this species from the Canadian beds. The develop iiient of 
one genus from another in the earliest larval stages is shown in the obser- 
vations on the development of Anomocare atenetoidea from an Olenus-like 
(Acantholenus) larva.* 



cases 



nscus 



On the other hand, those studies show that Conophyrs or lalher 8hu- 
mardia may be a valid genus, arrested in the phylum from which As;i- 
>mo- phellus and Asaphus were elaborated ; if so, however, we sliould he able 
to find it in faunas from which these genera are abbent. ZS^evortheltvss it is 
quite possible that it might be absent from faunas which have the later Asa- 
phi, if the Shumardia stage were passed over in the development of the later 
forms of this family. Such a case of arrested developincMit, and tixation 
of larva' as specific characters, seems to be presented to u^ in the speciei> 
Balhyuriscus pupa of Mt. Stephen fauna,! as well as in Ar<i „lJioh nns 
sjnjiifjcr.* 

That the form which we have described as an (\irly nmnlt «)f J sv^^./,/ //;/> 
I/omJrai/i is Asaphoid, though so far removed from the ailr.If in I'l.iu!. I 
think is shown l)y its peculiar glabella, fading :iwav at tiit^ rV nil i'.:*.. tiit- 
fiontal area of the cheeks, so tiuit the line of demai ka: ion l)t i\vr« n i!.r 
two is not cl<*ar]y traceable, a very common charartcf in i <■ \^ i{.!...iii 
tril(^bites. In this form it appears to the writer tliai tliL- faii.i .;.-, f ti.- 
lobe in the front of the glabella is homologous witli ilic rV-n' --l.c < ■' ilt' 
g1al)ella and the cyelobt's collectively, and that tin- ilarinj; ai i • ;. i ■".'[- 

r>r.ll. Nat. Hi>t. N.-w liniiiswick St. .I,.lm. iSMs. N... xxi. ,, ii.. 
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of the dorsal furrows represent the posterior half of the eyelobes. The 
obscurity of the occipital furrow is also au Asaphoid character. 

If Conophrys is a valid genus Mr. E. Billinjip' genus Shumardia has Shumardia a 
precedence of it by ^ve years. S. granulosa (Billings) of the Quebec group ^^^^ ^^ 
appears to be a diminutive trilobite of the same type, and from near the 
same horizon.*^ iS. gladalis^ of the same author, probably belongs to ano- 
ther genus, t 

The late Dr. Henry Hicks, described from the Tremadoc group in South 
Wales, two species of " Niobe," which Prof. W. C. Brogger refers to Asa- 
phellusl ; one of these, N, MenapiensiSy is too large to compare with the 
Cape Breton species ; the other, N, solvenaiSf differs in the form of the 
movable cheek, and of the hypostome. 

ASAPHELLUS (?) PLANUS, PI. XVIII, fig. 11. 

Bull. Nat. Hist. Soc. of New Brunswick, vol. iv, p. 419, pL xviii, fig. H. 

A broad oval species with smooth shield and prominent eyelobes. Asaphelliw 

])lanu8. 

The head shield is semicircular, with strong cheek spines. It is about 
twice as wide as long, and has a broad flat margin. 

The middle piece of the head shield is narrowed in the middle by the 
eyelobes being placed close to the side of the glabella. 

The facial sutures are strongly arched out in front of the eyelobe and 
turning, meet along the front margin ; the front area of the cheek thus 
left, is wider than the middle piece at the eyelobe, and three-fifths of the 
width at the back of the middle piece. The suture curves out boldly 
behind the eyes, turning inward again near the posterior margin, which 
it cuts about a third of the distance from the outer margin of the head 
shield. 

The glabella is level with the cheeks, except at the front, where it 
slopes down to the flattened anterior margin. The eyelobes are strongly 
elevated, short, and placed about half way from the front of the shield. 
There is a minute tubercle on the axial line one-quarter from the back 
of the head. The posterior marginal furrow is short and shallow, and 
the occipital ring narrow and obscure. 

The movable cheek behind the eyelobe is nearly as wide as the Description of 
glabella ; the front runs beneath the front margin of the middle piece in i^ pa^ts- 
a wide semi-doubleur that extends to the axial line. Posteriorly, it is 

♦ Ibid. vol. i, p. 283, fig. 270. 

t PalsBOKoic Fossils, vol. i, p. 92, fig. 83. 

t Eulonia-Niobe Fauna, Christian '90, p. 47. 
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lengthened into a genal spine, which, from the facial suture to the point, 
is as long as the posterior extension of the suture behind the eyelobe. 

The movable cheek, under the eyelobe, carries a convex band of several 
rows of minute ocular facets arranged diagonally ; those in front of the 
middle of the band run diagonally upward and forward, those behind 
the middle run diagonally upward and backward. 

The thorax of eight joints has long, narrow segments, terminating in 
rounded points, strongly facetted ; the ring of the middle segment is 
about as long as the pleurse ; the pleurae are bent (but scarcely geniculate) 
at one-half of the length of the first segment ; they bear a quite shallow 
furrow directed backward ; each ring of the thorax has a narrow articulat- 
ing band. 

A thorax and pygidium of smaller size, supposed to belong to this 
species, has the following characters ; The pygidium is broadly semi-cir- 
cular and no axis is visible ; a slight protuberance one-third from the 
posterior end indicates the termination of the rachis ; the sides lobes are 
sloped down to a somewhat flattened margin. On each side lobe there 
is a shallow groove near the front. 

The hypoetome in this species is unknown, therefore the reference to 
Asaphellus is provisional. 

Sculpture. — The surface of the shell of this trilobite is smooth or 
minutely punctate. The underside of the movable cheek has a rugulose 
surface on the upper part, and a finely concentrically striated band on 
the slope outside of this ; the flattened band is covered with widely spaced 
anastomosing raised lines, parallel to the margin of the shield. 

from The composition of the test in this species is different from that of A. 

^^^' Uom/raf/i, which has a shining and polished surface as preserved in the 
shale ; this, on the contrary, had a dull surface, and appears to be more 
calcareous, as there is little but a film of the shell substance left, where 
the containing shale has been exposed to weathering. 

Siz€. — Length, about 70 mm. ; width, about 55 mm. ; len<4th of head 
shield about 26 mm. ; of the thorax, 20 mm. ; of the pygidium, about 24 
mm. The pleura' are about 15 ram, long, and the pygidium ot aljuut the 
same width. Scarce. 

Ilorizoii and locality. — The gray shales of Assise C. 3 c. - at McLeod 
brook, Boisdale N.S. 

A. ( ? ) planus is distinguished from A. Homfrayi^ var. l»y it-« broader 
glabella, more prominent and more distant eyes, broader and less jioiiite<l 
front to the middle piece of the headshield, more obscure neck furrr^w. 
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narrower thoracic rings, and the smooth and obscure axis of the pygi- 
dium. 

This form might be referred to Niobe, but for the obscurity of the 
glabella (and the almost entire absence of rachis to the pygidium, if we 
are right in referring the smooth pygidium to this head and thorax). 
This form cannot belong to PlatypdtiSf Cal., because it has eight seg. 
ments, and no frontal enlargement of the glabella is traceable ; on the 
contrary, the glabella is conical ly rounded, as in Asaphus. 

Ctbnichnites bisulcatus, n. sp. 

This track I have not seen elswhere in the Cambrian rocks. The fur- Ctenichnites 
rows are arched like those of C. ingens, but only two furrows are found ""^ 
together and these a little over two inches apart. The impression of the 
outer one fourteen inches or more in length, was much stronger than 
the inner ; the latter was visible for a length of only three inches ; the 
outer track is more strongly arched at the ends than elsewhere ; the 
chord of the arch is about half an inch from the highest part of the arch. 

Horizon and locality. — On a flag of the Johannian Division. (C 2a,) 
Falls of MacMuUin brook, Indian brook, Escasonie N.S. 



Stkopsis of the Species of the St. John Terrane in Cape Breton^ wltH the 
bonbons &t which they are fouBd. 
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PLATE L 



Fro. 1. Acrotht/ra nignatn mut. prima 1h x 2:J x 1^ m. Mag. f ; <r Ventral valw ;— ^ 
Mould of interior of Hame ; — r Ventral from the side ; — ./ AnothtT ventral 
with low umbo ; —e Dorsal valve ; -f Mould of the interior ; -u I)or>*al fnnn 
the side. From Colhrook group at Dugald brook, E8ca*«onic, \. S. St^e p. 7.'^. 

Fio. 2. Acrothtmt nignata 3x2x1 mm. Mag. »^ ; —a Ventral xalvi- ; /; M(.\il(J nf 
the interior ; -c Ventral valve from the side ; —d Dorsal valvj- : r Mould ^t 
interior of same. From AHsise K. l/> (Lower Etcheminian). Duj^Mld l.reok, 
KscaKonie. »See p. 87. 

Fio. 3. A. sigiMta mut. seru^ 2^ x 2.\ x U. Mag.*,":-"" Ventral vah.- ;- /« M..r.l.I 
of interior of same ; —r Ventral from the side ;— r/ Doi-sal \al\e; ^ Mould 
of interior ;—/ Dorsal from the side. From Assise K. l'(Ii(»\\«r Ktr!i. inin. ) 
at 1 )ugald brrjok, Kscasonie, N. S. See p. 87. 

Fir. 4. A sif/rmta, mut. orUt, 2 x 1'^ x 1 mm. Mag. ',-' ; </ W-ntral \al\«'. int>iild 
of interi >r showing visceral callus; —b Another narrowrr. slinwin',^ liac« > o! 
extension of the callus ; — <• Ventral from the side ; (M )(>rM,\l \ :il\t- ; f Mould 
of interiorof the dorsal ; — / Dorsal from the sidr. Vrou\ A^^^r V.. l'.- i Lowtr 
KtchfUiin.) at Dugald l)r(X)k, KscaM»nie, N. S. Seo p. .s'». 
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PLATE 11, 



Fig. 1. Acrothj/ra siffnata mut. tarda, 2^ x 3 x 1) mm. Mag. V ; —a Ventral vahe 
from above ; —6 Mniild of interior of a ventral ; — c Same seen from behind ; 
— rf Ventral valve from the side. From Assise E. Id (Lower Etchemin.) 
at Dugald brook, Escasonie, N. S. See p. 89. 

Fig. 2. Acroihvra proavia, 2 x 1^ x ^ mm. Mag. Y ;— a Ventral valve ;— h Same from 
behind ;— c Same from side \—d Dorsal valve ; — e Mould t>f the inside of this 
valve ;— /Dorsal from the side \—y Outline of the two valves, from the side. 
From Assise E.3c (Upper Etchemin.) at Dugald brook, EBcasonie, N. S. Sf** 
p. 90. 

Fio. 3. A. proaviay large valves, 3 x 2!f x i mm. Mag. y ;— a Ventral valve ; '■ 
Another ventral with corrugated front ; — c Ventral from the sid*' ; -d Dorsal ; 
— € Mould of interior of the dorsal ;— / Dorsal valve in profile. From .\ssisf 
E3e, lower part, (Upper Etchemin.) at Dugald brook, Escasonie, N. S. S»^ 
p. 90. 

Fig. 4. A. proavia, mut, prinui, 3x2x1^ mm. Mag. ',^ ;—fi Ventral valve;—'/ M<.»ul:l 
of interior — c Ventral, from the side ; — d Dorsal valve \—c Mould of interior : 
—/Dorsal from the side. From Assise E. 3a (Upi^er P^tcheniin.) at Dugalo 
brook, Escasonie, N.S. See p. 93. 

Pig. 5. A. proria, mut. erassa, 2^ x 2 x 2 1.^ mm. Maj?. \" : -a Ventral valve : f, Muul'i 
of same ; — c Ventral from the side. From Assise K. 3^ lower part, (I'i>f>"r 
Etchemin.) Dugald brook, P^lscasonie, N. S. See p. m. 
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PLATE IIL 



Fio. 1. Afrotrela parilUUa, 2^ x 2A x 1^ mm. Mag. Y" " ^ narrow ventral valve ;- 
b Same from the side ; — r Mould of interior of a ventral valve : — d Ilorsal 
valve ;— c Same from the Hide ;— / Mould of interior. From Anaine K. U 
(Ix>wer Ktchemin.) at Boundary brook, KHcasonie, N. S. See p. 95. 

Fig. 2. papif/ata, mut. prima, 2 x 2^ x 1| mm. Mag. f ;- a Ventral valve :—i* Same, 
side view ;—c Mould of ventral. Fnmi the Coldbr(M»k (Iroiip. D\igal<l bn^ik. 
KscaHonie, N . S. See p. 73. 

Fio. 3. A papillnta var. lata, 2 x 2A x \\ mm. Mag. Y '*~" Vtntral, mould t»f interii'r; 
— 6 Same fr(»m the side;— r Same from behind. Fnnri Asnise K. \d (I>«)w»-r 
Ktchemin.) at Boundary brook, Kscasonie, N. S. See p. *Xk 

Fio, 4. Acrotrcta gcmmula, 1^ x li x L mm. Mag. \' ; o \'(iitral from bebin*!:--' 
Same from the Hide ;— r Ventral, mould of iut«Mioi- :- </ Dorsal, interior. 
Fnmi ProtolemiK Beds (C. 1(/), Hanfortl brook N. I>. Se<- ].. !J7. 

Fio. 6. AcrotnOt cf. sociahg^ v. Seebach 3 x ,S x 2 mm. Map. ^(except /. ami /.): 
a Ventral valve;— 6 Same from the side:- r M«»uld of inU'rior : (f S..i:- 
from the side;— « Apex of the mould, mag. 1: / Dors.al valvi- ;— .7 S.iu - 
from the side ; — h Mould of interior; — i .Saiiu* fruui tin- side ;— A Enlartrtin-!!- 
of surface sculpturing, mag. Y*. From Iiinguh*lla ra<lnlaZonH, (^t. JohiHir 
C.2c), McNeil bnxjk, Mira. N. S. Sw p. 1S8. 
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PLATS IV. 



Fio. 1. Aerotreta Baileyi, SJ x 4 x 1 mm. Mag. f;— ^ Ventnd, mould of interior;— 
b Same from the side ; — c Dorsal, mould of interior ; — d Same from the tidt*, 
{CM) Lower Paradoxides Beds, Kings Co., N. B. See p. 97. 

Fio. 2. Aerotreta biaecia 3 x 3^ x 3} mm. Mag. f ;— a Ventral valve ; — h Mould of 
interior from the side ;— c Same seen from above ; — d Dorsal valve ; — e Mould 
* of interior from behind ;— / Same from the side;— </ Same from above. From 
the Dictyonema Beds, (0.3e) McLeod brook, Boisdale, N. 8. See p. 180. 

Fio. 3. Aerotkele abavia, 6^x6^x2 mm. Mag, f ;— a Ventral valve, interiur, 
the umbo is filled with a plug of fine sand ; — b Same from the side ;— r Dor»al 
valve, interior, the shell is broken away at the umbo ;—i1 Same from the side 
From Assise E.3a (Upper Etchemin.) at Dugald Brook, K.sca9onie, X. S. StM» 
p. 100. 

Fio. 4. Acrothefe abuvia, 5^ x 6 x 1 mm. Mag. \\—a Ventral valve, interior; 
& Dorsal valve, interior. From AKsise E.36 {l^pi>er Ktchemin.) ;it Dupiil 
brook, Escasonie, N. S. See p. 100. 

Fio. 6. AcroUieU ovw, mut. puteit, 6 x G^ x 1 iniu. Mag. \ ;—a Ventral valve, 
mould of interior ; — b Dorsal valve, interior. From Assise E. 'Sd (Ui)i'^r 
Etchemin), Dugald brook, Escasonie, N. 8. See p. 100. 

Fio. 6. Acrothefe Mattheici \&t. costata, b x (i nnrx. Ma>?. \. I'roni tlie Protoltnus IVd* 
(C. 16), Hanford brook, St. John Co., N. P.. See \k 104. 

Fig. 7. ^croM^Z? arm -Enlarged sculpture. S«*o Plat*- V. 
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PLATE V. 



Fio. 1. Acrotktle aiia x 10 x 1 mm. Mag. f (except c. to/.) ; —a Ventral valve, ceu 
tral part ; —b Same seen from the side ; — c Ventral, interior of ; — rf Dorsal 
valve;— c 8ame in outline;—/ Dorsal, interior— c. to/, mag. \. Fig. 7 of 
Plate IV ;—tt Surface sculpture on lateral 8loi>e of ventral;— 6 Sculpture 
on middle i>art of ventral. Both mag. y. All from Assise E. 3f (Upi>er Etche- 
min) at Dugald bixxjk, Escasonie, N. S. See p. 98. 

Fio. 2. Acrolhele uvia, broad form, ventral, 7 x 9^ x 1 mm. Mag. J, Dorj^al i>K x 7 mn;.. 
mag. J ; —a Ventral valve ; — 6 Dorsal valve, mould of inti-rior. From As.>i!«e 
E. Sd (LTpi)er Etchemin) at Dugald brook, Escasonie, N. S. See p. 99. 

Fuj. 3. Acrothcit proles 8^ x 9 x 1 mm. Mag. } ; — a Ventral valve ; — // Interior of ^ja^;»- : 
~-c A smaller dorsal valve; — d Interior of same : — t Outline of the val\»-« 
from the side. From Assise E. 8/ (Upper Etchemin.) at r;illis', Indian l)rfK.)k, 
Escasonie, N. S. See p. 102. 

Fio. 4. Acrothele Matthewly Hartt, mut. prima. Mag. f ; - a Ventral vaUf, allowing the 
umbo close to the |X>sterior margin ; -6 Same in profile. From Prntolvini- 
Beds (C. 1//), Hanford brook, N. B. See p. 104. 

Fio. 5. Acrothelc Mattheici. Mag« f ;— a Dorsal valve, interior, showing uiedian btpttui 
audits branches, and fine striae <m the valve radiating tn the anterior an-i 
lateral margins ; —b This valve in profile. From Lower !\ara(loxides W'dn ,i' 
Ic), Hanford brook, N. B. See p. lo4. 

Fio. C. Acrothelc Matte uu' mut. lata. !Mag. f : — « \'<'ntral vahe. ii»t« lior ; li:i«< t\v.,» |m> 
in front of tlie foramen, diverging arclied ri'lp's on • aih >i<l>' «'t ttie f<.r.u:i' : . 
and a low ri(lge on each side nf the foramen t\t(nilinLr t" t!n' hiiiL'«' lin* ; - 
A dorsal in profile, showing the position of the hinure \\\\<-. I't-'in I'lot- 'l»i: - 
I'ed>^('. 1 /,), Hanford Lr-ok. N. W. Ser [.. HM. 
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PLATE VI. 



Fig. 1. LeptoMut torrentU, n sp. Ventral valve partly exfoliate 1 Mag. f from Cold- 
brook terrane. Dugald brook, EscasoDie, N. S. See p. 74. 

Fig. 2. Leptobolus atavuSf a Ventral valve ;— 6 ;— Mould of interior ;—d Dorsal valve :— 
e Mould of interior ;—/ Another showing median and lateral septa. All Maj<. 
f ;— ^ Portion of outer surface of the shell, Mag. Y* From AhsIsc K. 3e. I)ii 
gald brook, Escasonie, N. S. See p. 106. 

Fig. 8. Leptobolus collieia. — a Ventral valve; — 6 Dorsal valve ;—c Interior of a broken 
ventral valve. All Mag. f ; — d Another ventral showing callus of viscenil cavity : 
— Mag. ^ ; — e Section of two valves, Mag. |. From Assise E. Sc. 1 )ugald hnnik, 
Escasonie, N. S. See p. 112. 

Fig. 4. Leptobolus atavnSt niut. insulce, n. mut. ;— a Mould of interior of ventral vah>' :—h 
Mould of interior of dorsal valve ; — c Dorsal valve. All Mivg. ?. From Assise 
E. 2 (a ?) Young Point. See p. 110. 

Fig. 5. Leptobolus atavuSt mut. tritavuSf n. mut;— a Ventral valve;—/* Dorsal valve, 
exfoliated at the umbo. Both Mag. f ;—c A [>art of the surtacf mlarpred t<» 
show the sculpture, Mag. V ; — From Assise E. hi. Boundary brook Kscasi. 
nie, N. S. See p. 109. 

Fig. 6. Linsrulella iumidai—ayentTtk] valve ;— 6 Mould of interior; — r Longitudinal 
section. All Mag. J;— From Assise E. .V. Dugald br<K)k Kj<ca><»ni<'. X. S. 
See p. 123. 
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Fig. 1. — Ltngulella Stlwj/nu — a, mould of interior of ventral valve.— 6. mould of interinr 
of dorsal valve. Both Mag. ^ — c. Visceral and lateral areas, Mag. t to show 
the muscle scars, vascular trunks, and hinge area. From Assise E. 2 (a .'') at 
Young point, (xeorge river, N. S. See p. 116. 

Fig. 2. — LingultUn. cf. Umgovalis. Dorsal valve, umlx) Ijroken, ^lag. \. From the Gold- 
brook terrane at Dugald brook, Escascmie, N. S. Se(» p. 7."). 

Fig. S.—Lingul^la longovaliSf n sp) — a. Ventral valve, partly exfoliatcKl.— /y. The saiu«- 
valve, mould of. — c, dorsal valve.— rf. mould of tlu* dorf^al.— 1\ seciinn nf the 
two valves. All Mag. }.—f. A portion of the surface of the shell Mag. Y ^^ 
show the sculpture: All from Assise E. 1 c. Dugald br(K)k, E.scas<.ui»- X. S. 
See p. 123. 

Fig. 4. — ObolusUnB, var. loiign8, n. var.— a. Ventral valve mostly (xfolinted— '/. Dorsal 
valve. Both Mag. ^. From Assise E. 3 e. Dn^'ald I nook, Escasonie, N. S. 
Seep. 146. 

Tig. 5.— Lingulepia pumila n sp.— a, Ventral valve. Majr. f- -//, I)or>al vahe in;t^. '{. 
Both from the Coldbrook terrane, Dugakl brook, K.s( a.s<mie, N. S.- S.-o }». 75. 

Fig, 6. —Linguicpis longirunnSf n sp. — « Ventral valv«>— 6. Mould of the siwn,-, r.nth 
mag. ^ — c. Cardinal area of this valve. ^lag. {, (/, Loii;;ritudin;iI s»ot ion <■! 
this valve — f, Dorsal valve partly exfoliated. Rotli in.jg.f— /. Int< ri,>r cf ;i 
small dorsal Mag. i' -{/. Longitudinal Ncction of thf >ain«-. All h "in A-^-is- 
E. 2 6. Dugald brook, Ehoasoiiie, N. S. ."<♦■»• ]>. \:v.>. 
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PLATE VIII. 



Fig. 1. Obolu8 torrentis n. sp.— Dorsal, crushed in front. Mag J. From ColcJbrdok 
terraue, Dugald brook, Escasonie N. S. St^e p. 76. 

Fig. 2. Obolus cequiputci^iy n. sp.— a Ventral valve ; —h Iut«^rior of ventral, Vjoth Mag. 
f ; —c Dorsal valve; — d Mould of interior of same. Hnth Map. l :—< Por- 
tion of the surface of a valve, Mag. V- AH from Assise K. '2 [a':) Yoiui*^ i>oint, 
George river, N. S. See p. 139. 

Fig. 3. Obolus dUcug, n. sp. — a Ventral valve, partly exfoliated : - '/ l)<»rsnl \alve. 
exfoliated ; — c Mould of a dorsal valve. The tliree Mng. j ; - </ Hiiig'- are^i 
of the dorsal. Mag. f . All from Assise E Ic Dugald brook, Kscas.inif, X. S. 
See p. 138. 

Fig. 4. Obolus tripnrilis^ n. sp. — a Ventral valve ex folia t<Ml ; // Interior of dorsal \alv«s 
— c Section, longitudinal, of ventral valve. All Ma^^ {. From A-^is.s K. 
16 and c Dugald b:ook, Escasonie, N. S. (See also next platr). S»<' p. FiG. 

Fig. 5. Lingultpis Robcrti — a Interior of ventral valve ; —h Interior of d(u>al vulv.-. 
Both Mag. }. Frtmi Assise E. 2 («?) Younp iM»int, (Jeoij^«? ri\er. X. S. 
Seep. 132. 
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PLATE IX, 



Fio. 1. Obolra tripariliSy n. sp. — a Mould of the doraal valve ; — 6 Longitudinal HPCtion 
of this valve. Both Mag. ^. From AHsiae E. lb Dugald bixMjk, Escasonir 
N. S. See p. 136. 

Fig. 2. Obolus Bretonensit— a yentraX valve; —l Interior of same; —r Longitudinal 
section of same ; -d Dorsal valve; — c Interior of same : --/ Lonpitudin.Ml 
section of the two valves. All mag. ^. g Portion of the snrfac*- «nlai^rd to 
show sculpture, Mag. ^ ; — ^ a i»ortion further enlarge<l. Ma^'. ',". I'nuii 
Assise E. 3rf. Dugald brook, Escasonie, N. S. S<*e p. 14L 

Fig. 3.—Linffulepi8 Qrto%ca—a^ ventral valve, 6, interior of j the .sanie,— o, LnngitiwJinal 
section of the same — cf, dorsal valve, — e, mould of the same, /, L<mgitudiiial 
section of the same. All mag. \. From Assise K. 1 d. iMigald l>nK>k. 
Escasonie, N. S. See p. 126. 

Pig, 4.—Ht/olitheacf. tenuistriatx^s {axid cf. princrp8)—a, Tnhv, frmn tlu- vrntml fan - '>, 
same from the left side. Mag. f. From Assise K. 2] (a V) V«»nnp jKtint. 
(jreorge river, N. S. See p. 83. 
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PLATE 2'. 



Fig. l.—OboliM ltni.—a^ ventral valve— 6, interior of same,— c, longitudinal sectiun of 
same, — d, dorsal valve, — «, interior of same,—/, longitudinal section of same. 
All Mag. f, except fig. 1 6, which is enlarged 2^15. All from Assis*' K. W c at 
Dugald brook, Escasonie. See p. 144. 
0. lens, var. longus, n. var. See pi. vii, fig. 4. See ]). 14r>. 

FlO. 2. — BiUint/gdla retroflfxa — a, mould of ventral valve— />, anotlier mould nairowMJ 
by pressure, showing vascular trunks— r, mould of the dorsal valve— (^ mould 
of the exterior of the dorsal— c, longitudinal section of lK)tli valves. All Ma;;, 
f. From Assise E. 2 (a?) Young point, (Jeorge riser. Esciisonie, X. S. 
See p. 148. 

Fig. 3. HoUuaphtu cerUropyge. — a middle piece of the he^d shield ; —h I'vgidium : - <• 
Movable cheek. All Mag. f. From Assi^*e E 2 («/) at Young ]X)int, (Jiorgr 
river, N. S. See p. 174. 
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PLATE XL 



Fig 1. Paradoxidoid trilobUe.—Fngment of the f^labella ;— 6 Part of movable cheek ; — 
c Pygfidium ; —d A posterior pleura ; —e Ring of the thorax. All natural size. 
From Assise E. 2 (a f) Young ix>int, George river, N. S. See p. 176. 

Fio. 2. SoUnopUura Bretoncnsis n sp. — a Middle piece of the head ; —h Sup^ws^d 
movable cheek ; —c A pleura. All Mag. ^. Fi-om Assise E. 3. /. The head 
from Gillis- Indian brook, the check and pleura from Dugald br(K)k, Escasonie. 
N. S. See p. 176. 

Fio. ^.Surypteroid crustacean? Carapace abraded in front. Mag. f. From AHsis*- 
E. 3 f. Gillis-Indian brook, Escasonie, N. S. See p. 177. 

Fig. A.^Monobofina rcfulyens—B, Interior of ventral valve -Le<,'«!Tul-(r» r»dicle 
groove— 6* Anterior adductor— c^ Traces of vascular trunkH '/' Latoral 
septum— f^ Mesian scar. Mag f. b. Interior of dorsal valve Lei^'t'iid 
—a^ Cardinal line — l^ Posterior adductor— c^ Antermr adductor d^ Lateral 
septum— 6'^ Place of anterior Uteral—/* medium septum. ^l:lJ^^ f. From Xavy 
island, St. John, N. B. Band C. 3 r. (See also PI. xvi, h-. -'•) See \\ 'JIO. 

Fio. 5. — Acrotrfta hUecUi — a Ventral valve, side view— 6, Mould of iutf'riur of tliis \ ah.- 
— c, Mould seen from above— rf, Dorsal valve r, Alould of int<'rior of saiii' . 
seen from behind-/, Same seen from the side -</, Sauio hv^'u from al>ov« . All 
Mog. §. From Band C. 3c, McLetxl brfK)k, Boisdale. X. S. See p. ISC. 

Fig. 6. Schizamhon pnscus ; —a Interior of ventral valve ;—?> lioniritudinal s.ctioii : - 
c Interior of the dorsal valve ; — (Z LongitiulinHl stctioii. All Mag. '/. l>.«iu 
Band C 3o. McLeod brook, Boisdales X. S, S«m' p. 1S7. 

Fig. 7. Z^ptoholus rtumniiis, ii .sp ; — a Ventral valve ; -/' M«Miltl nf interior df ^:\.\n,- ; 

c Longitudinal section of name;— r^ Dors.il \a1\<- : r Mould of i]it»ri..i ,,f 
sauK; ; - -/ Longitudinal section of saim* : l\:i\\(\ (' '_*. ' Mi\- ill l'i".,|,, y\,x,, 
river X. S. See p. '[Hi), 
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PLATE XIL 



Fios. 1 to 6.— Diagrammatic fif^res of genera to show important character referred to in 
the text— 0, ocular tubercle — m, scar of adductor muscle — e, cardinal or hinge 
line— a, anterior cardinal curve — 6, posterior cardinal curve — f, anterior mar- 
ginal curve— c2, posterior marginal curve — i*. ventral margin. See p. 154. 

Fio. 7. Lef^rditia (??) rugo»a,—a, right valve, side view— 6, same from the front 
— ^ same from the hinge. All Mag. fi Assise E. 3. /. Gillis— Indian brook* 
Escasonie, N. S. See p. 165. 

Fig. 8. Bradorona pergpicator.—a, left valve, side view— 6, same from behind — «, 
same from the hinge. All mag. \—d^ a portion of the shell further mag. y . 
Assise E. 1. d. Dugald brook, Escasoni, N. S. See p. 156. 

Fig. 9. B, perspicator^ mut. maxima. — a, right valve, side view— 6, same from 
the front. Both Mag. t. Assise E. 1 e. Dugald brook, EscaHonie, N. 8. See p. 
157. 

Fig. 10. B. pfrsptcator, mut. nutjor.—a^ right valve, side view— 6, same frt>m 
the front. Both Mag. "}, Assise E. 3. /. Gillis— Indian brook, Escasonie» 
N. S. Seep. 158. 

Fig. 11. B. perspiccUor, mut. magna. — a, right valve, side view- 6. same from 
the front. Both Mag. f , Assise E. 2 b. Dugald brook, Eacasoiiie, N. S. See p. 
158. 

Fig. 12. Bradorona spectator.— a^ left valve, side view— 6, same from the front— 
c, same from the hinge— d, mould of the upper front corner of a right valve 
showing ocular tubercle and muscle scar. All Mag. f , Assises E. 1 c. and d. 
Dugald brook, Escasonie, N. S. See p. 158. 

Fig. 13. B, spectator^ mut. spinosa. — a, left valve, side view— 6, same frfmi the 
front. Both Mag. \. Assise E. 1 c. Dugald brook, Escasonie, N. S. iSee i>. 
159. 

Fig. 14. B. spectator^ mut. csqxMta. — f£, left valve, side view - />, same front view. 
Both mag. f. Assise E. 3 f/. Dugald brook, E8casoni<\ N. S. See p. !•><►. 

Fk;. 15. Bradorona nhservator.—a., left valve— 6, same fi<iiii ti.e frciit -r, •^nnu* 
from the hinge. All Mag. \. Assise E. 1 </. Dii^Mld Itntok. I'-Musonic, N. S. 
Seep. ir.O. 

Fig. ir>. B. ohservator var. hencpniicOi.- CuraiKicv i>;irtly np.n.d. tin- ^alvc^ 
laterally foreshortened. Mag, \. Assise K. 1 </. 1 )u^^1M I'i-.mj'c. I Isci-mh;.-, 
N. S. Seep. 1<)1. 

Fin. 17. B. obsfrvotor mut. hf/atn. — JMt valve, side view. A^^i-*' I.. '< e. b^u'il-i 
brook, Escasonie, N. S. See p. UV2. 
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PLATE XII L 



Fig. l.—Bradoria scrutator— a^ left valve, aide view— 6, transverse section— c, loiigitu- 
dinal section. All Mag. J. Assise E 3 c and /, Dugald brook, Escaj^onie, 
N. S. See p. 163. 

Fig. 2. — Bradoria vigilans—a, right valve, side view — t, outline from front— r, outline 
from the hinge. All Mag. f , Assise E 3 e. Dugald brook, Escasonie, N. S. 
N.B. — The ocular tubercle is too near the hinge line in figs. 2 b and 2rt.— 
See p. 164. 

Fig. S.— Bradoria ruyulom—ay right valve, side view— 6, outline from front— r, outline 
from hinge line. All Mag. f— d, part of the shell further enlarged {^) to show 
sculpture. Awaise E 3 c. Dugald brook, Escaaonie, X. S. See p. IGti. 

Fig. 4. Bradoria ? oniaUit n. sp.— a, right valve, side view— 6, outline from the front— 
c, outline from' the hinge. All Mag. f. AsHiae P]. 1 r. Dugald l»nK»k, Ksca- 
sonie, N. S. See p. 166. 

Fig. 5. — Emasona nUcllum, n. sp. — a, right (?) valve, side view />, same front view—'-, 
same from the hinge. All Mag. \. Assise E. 3/. (JilliH— Tmlian Vnook. 
Escasonie, N. S. See p. 167. 

Fig. 6. — Eseasona ? vctusy n. sp.— a, right (?) valve — 6, same from tlu- hiiij^e. Borli Mag. 
f. Assise E. 1 d. Dugald bixx)k, Escasonie, N. S. S«'r |.. IdS. 

Fig. 7. — Eseasona (??) imjenSy n. sp. — a, left (?) valv^— 6, sainr frnin tin- front . ^^ame 
from the hinge. All Mag. "}. Coldbrook tenant. Se<']». lOS. 

Fig. 8. — Indiana ovaliSy n. sp.— a, right valve, side view—//, same from tlu- fiont r-, 
same from the hinge. All Mag. ^. A.ssisfs K. 1. ( and l^(. l)n;;al<l lu-Mnk, 
Escasonie, N. S. See p. 170. 

Fig. y. — /. oralis inwt prima, n. mut. — «, riglit valv«', side view— />, sani«' fium \\\>- ir. >iir 
— c, banie from the hinge. All Ma^. |. ('..Idln-odk tciianc. S«»- ].. 171. 

Fl(i. 10. — Iri'Iiaua h'ppa, n. sp. — a, carapace, rij/lit side—/*, ^anle ti'-m tlu- Mnu^f ••, -;n:i.- 
fnmi tlie front —r?, same from l)eliind. All Maj;. }. .\-si>c K. ;! '. hut),! 
hrouk, Kscasonie, N. S. See p. 171. 

I'lt;. 11. S' i,ini(Jti-fl<> {''.) prrv'tti^ a, right ('.') val\<-. si(l<' \ i-w /-. t r;p,i- ^ < i -. ., ,ri.:i . 
longitudinal section. All Ma^^ *^. Ash^.' K. n > . Dm-.iMI;. s, !;-.i^ :. ■ . 
X. S. S«-e p. 17L\ 

V\(\.]'2.— Sch,ui'ff'ff<(<"-"t>i-<i,v\\;\\t[':]\ii\\*\^u\r\'\i'W /'. ti III-. • 1 - - - 1 '. ■• 

dinal section. AlIM;.- ■. AsMsr K. 'A > . iMi^ai,! ,,,..'. 1: . \ - 
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PLATE XIV, 



Fk;. 1. LeptoOolus gemmulut. — a Ventral valve- 6 Interior of same— c Interior of dor:*al 
valve. All Mag J. From Band C 3 c. McLeod brook, Bcisdale, N. S. 
See p. 190. 

Fiu. 2. LirvjtUtpis Starri var. — a Ventral valve partly exfoliated ; — h Muiild of int^'Hor 
of same, partly uncovered; — c Mould of the dorsal valve. All Mag. t- 
From B»nd C 2/j. McT^ean brook, Mira river, N. S. 8e(? V.)X 

Fig. 3. Linf/ulepig Starri var. exvjua n. var.; — a Ventral valve, Ixjitk broken : —I 
Mould of interior, partly uncovered ; — c Dorsal valve ; - (/ Interior of same. 
All Mag. f. From Band C2aat McLean brook, Mira river, N, S. Se«' p. U»7. 

Fki. 4. Limjxil^pis rotunda, n. sp. — a Ventral valve ; — h mould of interior of .same ; — 
c Longitudinal section of same ; — d Dorsal valve : c Interior of ^'anJe ; — 
/ Longitudinal section of same. All Mag. '{. Fioni iiand C 3<'. MeN«'ill 
brook, Mira river, N. S. See p. 199. 

Fn:. 5. Liwjulclla concinrut. — a Ventral valve; — b Interior of same. Botli Ma;/. ]. 
From Band C 3c, McLwd brook, Boisdale, N. S. See p. 203. 
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PLATE XV. 



Fig. 1 . LinifxUella Urvis var. tjranditt, u. var. —a Interior of ventral Valve (Legend, 
a Pedicle gixiove, h PHeudodeltidium, c Areal border, d Trausmedian muscle- 
scar, e Scar of laterals, / Lateral septum, bordering vascular trunk, g PoHition 
of anterior adductor ? h Front of visceral callus, * Deltidial Huture, j Sinew 
of [x^dicle ?— A-, ix)int of attachment of same ? -Valve mag. 8. h. Cardinal 
CUrea and pedicle and i)edicle mag. ^ to hHow the con? and muscular coat 
«)f the pediclo—r croSS section of same Mag ^\ All from Hand C. 3 a 
at 8t. John, N. B. See p. 200. 

Fig. 1. LnvjuleUa iaris var. urandii, n. var.— d. Interior of the dorsal val ve I »art 
lyexfoliated— (legend --«, Areal border— 6, Deltidial sutun — c, ])l;:cr of umlional 
muscle,— (Z, umlK>nal scar? — r, i>arietal band—/, hiteral l>raiich«'s i}i vjiscnlar 
tnmks — </, transmedian nuiscle (?) laterals iH-hind it. A, adductor uius(l<.>, j, 
median septum— y, anterior lateral muscle A', print of \asculai tninks -^ 
mantle border— 7/1, median sulcus, /*, traces of vascular rays). A'ahc uia^ui- 
fied \. From Band C. 3 «, at Escasonie shore, East luiy, N. S. St r p. I'oo. 

Fig. 2; Limjuhlla radala var. aispera n. var.— (r, \entral valv« - //, mould i>{ inttiior of 
same, mostly uncovered— d, anotlier luould cpiite d«'C<»rti(.'att(l. All Ma^'. 
J. From Band C. 2 c, at McNeill hnn^k, Mira ri\.n\ X. S. .S« f p. '2m. 

Fk;. 3. LinijnhUa IceviSy var. /aiSy — a, ventral vahe '/, mould «.f int«rinr of .-am*-, 
r, longitudinal section of same— rf. dorsal valve r, interior of .vauic /, louj:!- 
tudinal section of same. All mag. x- -.'/' ^^""li'tun- of a layer at the mar^'iii 
<»f the shell — /<, sculpture toward tlu; median line Totli niaprnilii d ,. Ail 
fruui Band C. 3« at Escasonie shore, Ka.-t lay, N. S. See p. 'JOl. 



PLATE XVI. 



Flc. 1. Wci^tonia Escnsoni ; -r/ Ventral valvo ; — /> Interior of the same; —r Longi- 
tudinal section of »tiino ; — <7 Dorsal valv«» ; —c Interior of the same; — 
/ Ijongitudinal swction. All ^lag. ? ; —f/ Fiularpement of viscenil area of ven- 
tral valve to Khow the central gn)Up of muscle scars; - (Legend /«, Anterior 
adductor and "k" lateral, ^- place of the sinew of the pc<liclp, /sear of the 
" I " lateral, r Front of the visceral callus.) Mag. \'- ; - // Outer surface. 
Mag. ^ ; — t Sculpture of second layer of the shell. Mag. -,". All from 
Band C. 36, Escasonie shore, East bay, N. S. Sr«e p. 20G. 

Fig. 2. Moncibolina rcfulgens.—Jntenor of the ventral valve ; -h Mould of interior of 
dorsal valve. Both Miig. J. From Band C '.\c, McLeml hnnik, Boisdale, 
N. 8. (S(Kjal8oPl. xi, fig. 4.) See p. 210. 

Fkj. 3. Lwnarssonia cJ. Belli. — a Ventral valve: - // Mould of int«'rior of samo : — 
c Mould of interior of dorsal valve. All Mag '{,. Froui Band C Sr, McL» <k1 
brook, Boisdale, N. S. See p. 201). 

Fkj. 4. Beyrichia iricepSy n. sp. — a Right valve ;- h Same fr»»m tin* front ; c Sanw> fr.>ni 
the ventral edge. All mag. \°. Fiom band C2l>, McLean bn>ok, Mirn river, 
N. S. Seep. 219. 
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PLATE XVII, 



Fio. 1. Ortkii Uniicularit — a Ventral valve; —6 Dorsal valve; —c Mould of interior 
of ventral (Legend, a* Adductor muscle, fc^ Diductor muscle, d^ Cardinal an-a, 
0* Ovarian space); —d Mould of interior of dorsal (Legend 6* Diductors, 
d^ Cardinal area, o* Ovarian space). All mag. f. From Band C 3c, Navy 
island, St. John. See p. 213. 

Fkj. 2. Orlhis lenticiilaris var. lyiw.ioides. — a Young ventral valve ; —b Full gr(»\\ii 
ventral ; —c Small dorsal valve. All Mag. J. From Band C .'^, Navy 
island, St. John. See p. 217. 

Fio. 3. Orthis Uniictdnrix var. atrypoidcB-n Ventral valve; —h Dor^.il valve. Both 
Mag f. From Band C 3c, Navy island, St. John. See p. 210. 

Fig. 4. OHhi$ lenticulnris var. sirophomenoidcs—a Ventral valve; —h Dorsal valvi*. 
Both Mag. Y- From Band C ;Vi, Germain St., St. John. S«m> p. 217. 

Fl<;. 5. Ctcnopyge pecten—a Middle piece of the head shield ; —f> IVj^Htliuin (Aft^r Lin- 
narsson). Both Mag. ^. The head from Ban<l C 3c, at Escasonio shor^-, 
East bay, N. S. See p. 229. 

Fl(i. 0. Parafx>lina Dawsoni — a Middle piece of hrad shield; h Moval^le check; r 
A front joint of the thorax ; —</ A pleura from tlie middle of the tliorax ; r The 
hyixwtome ; —/The i)ygidium. All mnj;. f. Kroin Hand (' 'Mj. Ksc^tsnnif^ 
shore East bay, N.S. See p. 223. 

Fio. 7. Sph(vrophthabii\L» Fletcher i— a Middle piece of head slneld ; ''- Same from tlie 
front; —c Same from the 8id'> ; —<l Movable check; —r Hy^ost.ai.e ; / 
Pygidium. All mag. {except/ and /"whicli are y. Fn.m l^aii'l ('. '.\h, Kseas- 
onie shore, Kawt bay, N. S. See p. 227. 

Fk;. H. A(jnoif(U}( trii^ecbii^ Salt. mut. juyncpunrtuit, <i Head shield ; h .I./mt of the 
thorax: — r Pygidium. All maj;^. {. Fmrn Paul ( '. IV*. l'',-c;i^"iiie -^hi'ie. 
Ka>t bay, N. S. See p. 220. 
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PLATE XVIIL 



Fig. 1. Acrotreta sipo. Section of the ventral valve, showing the siphon. Seo p. 185. 

Fkj. 2. Acrotreta sipo. Interior of the dorsal valve, bhowing the median 8e])tum. Both 
Mag. J, and from Assise C c*, McLeod brook, Boisdale, N. S. See p. 185. 

Fig. 3. BdUrophon m«i£^— Sinistral side Mag. }. From Assize C Sc^, McLean 
brook, Boisdale, N. S. See p. 217. 

Fig. 4. BcUerophon Bretot%enai8—a DextTvA side; —6 Broken valve, showing interior, 
&c. Both natural size ; — c Dorsmn, showing angle of the growth of line>. 
Mag. \ ; —d Part of surface of body wall. Mag. \' All from Assise C 3c-. 
McLeod brook, Boisdale, N. S. See p. 218. 

Fig. 5. Bellerophon semisculptus — Showing the outer whorl Map. 7. From As-ist*, 
C 3c2, McLeod brook, Boisdale, N. S. See p. 219. 

Fig. 6. Urothcca^ sp. Tube, showing larval part and living chainl.M-r. From Assis<>, 
C 3c», McLeod brook, Boisdale, N. S. See p. 183. 

Fig. 7. ParabofincUa (?) quadrcUa — Middle piece of head-shield. Natural ^ize. From 
Assise C 3c2, XIcLood brook, Boisdale, N. S. See p. 22:». 

Fig. 8. Triar^^nw ^cWi— Middle piece of the headshield, right sid** and occipital ring 
restored. Mag. f. From Assise C 3r^, at McIahkI hrook, InMsdali', N. .S. 
See p. 230. 

Fig. 9. Aw/elina ? sp. — Larval cephalic shield. Mag. \. From Assise, C oc-, ^SlcLeod 
brook, Boisdale, N. S. See p. 232. 

Fig. 10. AsaphelluH HomfrayiyVar.—a Adult, broad form, partly votored ; —h Mi<l.lle 
I)iece of the headshield of the narrow form ; -v The liypostome. All natuial 
size; —d Early larval forni. Mag. ^^ ; — < A later larval f.»riii Mau'. ,'. All 
from Assise, C Sc^, at McLeod brook, Boisdalo, X. S. .Set- p. 2.*^2. 

Fig. 11. Asaphdlui {':) plamii. Adult— Natural siz*- ; the pyrridiuiii tiil;ii;^'i«l frMm 
another exauiplo HupiK>sed to 1k^ of this >|"(it's. F1..111 A-<;<r (".'.' ;.r Me 
Jjfod brook, Boisdale, N, S, See p. 2.S7. 
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